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(54) Abstract Title 

Zonal isolation apparatus with flow valves controlled in response to sensor outputs 

(57) An apparatus which comprises a zonal isolation assembly comprising a solid tubular member 135 
including an external seal 140, a perforated tubular member 145 coupled to the solid tubular member, a flow 
control valve 1 60 coupled to the perforated tubular member for controlling flow of fluid through the perforated 
tubular member, a temperature sensor 802 coupled to the perforated tubular member, a pressure sensor 804 
coupled to the perforated tubular member for monitoring the pressure within the perforated tubular member, 
a flow sensor 806 coupled to the perforated tubular member for monitoring the fluid flow rate within the 
perforated tubular member and a shoe 155 coupled to the zonal isolation assembly and a controller 810 for 
monitoring the flow control valve, the temperature sensor, the pressure sensor and the flow sensor and for 
controlling of the flow control valves in response to the sensor outputs, wherein at least one of the solid and 
perforated tubular members is formed by a radial expansion process within the well bore. 



CONTROLLER 

aifl 




200 




Fig. 2a 

ft 



200 




Fig. 2b 




200 




Fig. 2c 



200 



\ 



222 ~& 

/ 
/ 
/ 
/ 
/ 



226a 

226b 220e- 



- yi 



218 



214e 



212 



206 



208 




I? 



J. 




I? 



7 

7 

/ 
/ 





220b 



218b 



216b 



214b 



212b 



210b 



206b 



■S5- 

/ 
/ 
/_ 



/ 



\ 
\ 



104 



\ 
\ 



208 b 



\ 
\ 



V 

K 




\ 
K 



x: 



3: 



224 



222a 



220 



216 



214 



210 



226 



206e 



208a 



Fig. 2d 



UPSET BOTH ENDS OF 
TUBULAR MEMBER 



EXPAND BO 
TUBULAR 


TH ENDS OF 
MEMBER 


i 


r 



STRESS RELIEVE BOTH 
ENDS OF TUBULAR MEMBER 



FORM THREADS ON BOTH 
ENDS OF TUBULAR MEMBER 



PUT SEALING MATERIAL ON 

O.D. OF NON-EXPANDED 
INTERMEDIATE PORTION OF 
TUBULAR MEMBER 



Fig. 4 



500b 



500a 



Fig. 5a 




Fig. 5b 



500 



, INT D 

Li 




////// A/ //// / 



-500c 




500b 




ft 




in 



2382828 



EXPRESS MAIL LABEL NO.: EL 747834647 U DATE OF DEPOSIT: _December 10. 2001 

I hereby certify that this paper and fee are being deposited with the United States Postal Service Express Mail 
Post Office to Addressee service under 37 CFR §1.10 on the date indicated above and is addressed to : Box 
PATENT APPLICATION, Assistant Commissioner for Patents, Washington, tXC. 20231. 

NAME OF PERSON MAILING PAPER AND FEE SIGNATURE OF PERSON MAILING PAPER AND FEE 



ISOLATION OF SUBTERRANEAN ZONES 



Cross Reference To Related Applications 

[0001] This application is a continuation-in-part of U.S. patent application 
serial number 09/969,922, attorney docket number 25791.69, filed on 10/3/2001, 
that was a continuation-in-part of U.S. patent application serial number 09/440,338, 
attorney docket number 25791 .9.02, filed on 1 1/1 5/1 999, that issued as U.S. Patent 
No. 6,328,113, that claimed the benefit of the filing date of U.S. provisional patent 
application serial number 60/108,558, attorney docket number 25791.9, filed on 
1 1/16/1998, the disclosures of which are incorporated herein by reference. 
[0002] The present application is related to the following: (1) U.S. patent 
application serial no. 09/454,139, attorney docket no. 25791.03.02, filed on 
12/3/1999, (2) U.S. patent application serial no. 09/510,913, attorney docket no. 
25791.7.02, filed on 2/23/2000, (3) U.S. patent application serial no. 09/502,350, 
attorney docket no. 25791 .8.02, filed on 2/1 0/2000, (4) U.S. patent application serial 
no. 09/440,338, attorney docket no. 25791.9.02, filed on 1 1/1 5/1999, (5) U.S. patent 
application serial no. 09/523,460, attorney docket no. 25791.11.02, filed on 
3/10/2000, (6) U.S. patent application serial no. 09/512,895, attorney docket no. 
25791.12.02, filed on 2/24/2000, (7) U.S. patent application serial no. 09/51 1,941 , 
attorney docket no. 25791.16.02, filed on 2/24/2000, (8) U.S. patent application 
serial no. 09/588,946, attorney docket no. 25791 . 1 7.02, filed on 6/7/2000, (9) U.S. 
patent application serial no. 09/559,122, attorney docket no. 25791.23.02, filed on 
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4/26/2000, (10) PCT patent application serial no. PCT/US00/18635, attorney docket 
no. 25791.25.02, filed on 7/9/2000, (11) U.S. provisional patent application serial 
no. 60/162,671, attorney docket no. 25791.27, filed 'on 11/1/1999, (12) U.S. 
provisional patent application serial no. 60/154,047, attorney docket no. 25791.29, 
5 filed on 9/16/1999, (13) U.S. provisional patent application serial no. 60/159,082, 
attorney docket no. 25791.34, filed on 10/12/1999, (14) U.S. provisional patent 
application serial no. 60/159,039, attorney docket no. 25791.36, filed on 
10/12/1999, (1 5) U.S. provisional patent application serial no. 60/159,033, attorney 
docket no. 25791.37, filed on 10/12/1999, (16) U.S. provisional patent application 
10 serial no. 60/212,359, attorney docket no. 25791.38, filed on 6/19/2000, (17) U.S. 
provisional patent application serial no. 60/165,228, attorney docket no. 25791.39, 
filed on 11/12/1999, (18) U.S. provisional patent application serial no. 60/221,443, 
attorney docket no. 25791.45, filed on 7/28/2000, (19) U.S. provisional patent 
application serial no. 60/221 ,645, attorney docket no. 25791 .46, filed on 7/28/2000, 
15 (20) U.S. provisional patent application serial no. 60/233,638, attorney docket no. 
25791.47, filed on 9/18/2000, (21) U.S. provisional patent application serial no. 
60/237,334, attorney docket no. 25791 .48, filed on 10/2/2000, (22) U.S. provisional 
patent application serial no. 60/270,007, attorney docket no. 25791.50, filed on 
2/20/2001; (23) U.S. provisional patent application serial no. 60/262,434, attorney 
!0 docket no. 25791.51, filed on 1/17/2001; (24) U.S. provisional patent application 
serial no. 60/259,486, attorney docket no. 25791.52, filed on 1/3/2001; (25) U.S. 
provisional patent application serial no. 60/303,740, attorney docket no. 25791 .61 , 
filed on 7/6/2001; (26) U.S. provisional patent application serial no. 60/313,453, 
attorney docket no. 25791.59, filed on 8/20/2001; (27) U.S. provisional patent 
5 application serial no. 60/317,985, attorney docket no. 25791.67, filed on 9/6/2001; 
(28) U.S. provisional patent application serial no. 60/3318,386, attorney docket no. 
25791.67.02, filed on 9/10/2001; and (29) U.S. utility patent application serial no. 
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09/969,922, attorney docket no. 25791.69, filed on i 0/3/2001, the disclosures of . 
which are incorporated herein by reference. 
Background of the Invention 

[0003] This invention relates generally to oil and gas exploration, and in 
5 particular to isolating certain subterranean zones to facilitate oil and gas exploration. 
[0004] During oil exploration, a wellbore typically traverses a number of zones 
within a subterranean formation. Some of these subterranean zones will produce 
oil and gas, while others will not. Further, it is often necessary to isolate 
subterranean zones from one another in order to facilitate the exploration for and 
10 production of oil and gas. Existing methods for isolating subterranean production 
zones in order to facilitate the exploration for and production of oil and gas are 
complex and expensive. 

[0005] The present invention is directed to overcoming one or more of the 
limitations of the existing processes for isolating subterranean zones during oil and 
15 gas exploration. 
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Summary of the Invention 

[0006] According to one aspect of the present invention, an apparatus is 
provided that includes a zonal isolation assembly including: one or more solid 
tubular members, each solid tubular member including one or more external seals, 
5 one or more perforated tubular members coupled to the solid tubular members, one 
or more flow control valves operably coupled to the perforated tubular members for 
controlling the flow of fluidic materials through the perforated tubular members, one 
or more temperature sensors operably coupled to one or more of the perforated 
tubular members for monitoring the operating temperature within the perforated 
1 0 tubular members, one or more pressure sensors operably coupled to one or more 
of the perforated tubular members for monitoring the operating pressure within the 
perforated tubular members, and one or more flow sensors operably coupled to one 
or more of the perforated tubular members for monitoring the operating flow rate 
within the perforated tubular members, a shoe coupled to the zonal isolation 
15 assembly, and a controller operably coupled to the flow control valves, the 
temperature sensors, the pressure sensors, and the flow sensors for monitoring the 
temperature, pressure and flow sensors and controlling the operation of the flow 
control valves. At least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore. 
20 [0007] According to another aspect of the present invention, a method of 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
is provided that includes positioning one or more solid tubulars within the wellbore, 
the solid tubulars traversing the first subterranean zone, positioning one or more 
perforated tubulars within the wellbore, the perforated tubulars traversing the 
25 second subterranean zone, radially expanding at least one of the primary solid 
tubulars and perforated tubulars within the wellbore, fluidicly coupling the perforated 
tubulars and the solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to 



the solid tubulars and perforated tubulars, monitoring the operating temperatures, 
pressures, and flow rates within one or more of the perforated tubulars, and 
controlling the flow of fluidic materials through the perforated tubulars as a function 
of the monitored operating temperatures, pressures, and flow rates. 
5 [0008] According to another aspect of the present invention, a method of 
extracting materials from a producing subterranean zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that includes positioning one 
or more solid tubulars within the wellbore, positioning one or more perforated 
tubulars within the wellbore, the perforated tubulars traversing the producing 

10 subterranean zone, radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore, fluidicly coupling the solid tubulars with the 
casing, fluidicly coupling the perforated tubulars with the solid tubulars, fluidicly 
isolating the producing subterranean zone from at least one other subterranean 
zone within the wellbore, fluidicly coupling at least one of the perforated tubulars 

15 with the producing subterranean zone, monitoring the operating temperatures, 
pressures, and flow rates within one or more of the perforated tubulars, and 
controlling the flow of fluidic materials through the perforated tubulars as a function 
of the monitored operating temperatures, pressures, and flow rates. 
[0009] According to another aspect of the present invention, a system for 

20 isolating a first subterranean zone from a second subterranean zone in a wellbore 
is provided that includes means for positioning one or more solid tubulars within the 
wellbore, the solid tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the second subterranean zone, means for radially expanding at 

25 least one of the solid tubulars and perforated tubulars within the wellbore, means 
for fluidicly coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
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tubulars, means for monitoring the operating temperatures, pressures, and flow 
rates within one or more of the perforated tubulars, and means for controlling the 
flow of fluidic materials through the perforated tubulars as a function of the 
monitored operating temperatures, pressures, and flow rates. 
[0010] According to another aspect of the present invention, a system for 
extracting materials from a producing subterranean zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that includes means for 
positioning one or more solid tubulars within the wellbore, means for positioning one 
or more perforated tubulars within the wellbore, the perforated tubulars traversing 
the producing subterranean zone, means for radially expanding at least one of the 
solid tubulars and the perforated tubulars within the wellbore, means for fiuidicly 
coupling the solid tubulars with the casing, means for fiuidicly coupling the 
perforated tubulars with the solid tubulars, means for fiuidicly isolating the producing 
subterranean zone from at least one other subterranean zone within the wellbore, 
means for fiuidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, means for monitoring the operating temperatures, 
pressures, and flow rates within one or more of the perforated tubulars, and means 
for controlling the flow of fluidic materials through the perforated tubulars as a 
function of the monitored operating temperatures, pressures, and flow rates. 
[0011] According to another aspect of the present invention, an apparatus is 
provided that includes a zonal isolation assembly including: one or more solid 
tubular members, each solid tubular member including one or more external seals, 
one or more perforated tubular members each including radial passages coupled 
to the solid tubular members, and one or more solid tubular liners coupled to the 
interior surfaces of one or more of the perforated tubular members for sealing at 
least some of the radial passages of the perforated tubular members, and a shoe 
coupled to the zonal isolation assembly. At least one of the solid tubular members 
and the perforated tubular members are formed by a radial expansion process 



performed within the wellbore, and the solid tubular liners are formed by a radial 
expansion process performed within the wellbore. 

[0012] According to another aspect of the present invention, a method of 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
5 is provided that includes positioning one or more solid tubulars within the wellbore, 
the solid tubulars traversing the first subterranean zone, positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore, 
the perforated tubulars traversing the second subterranean zone, radially expanding 
at least one of the solid tubulars and perforated tubulars within the wellbore, fluidicly 

10 coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars, 
positioning one or more solid tubular liners within the interior of one or more of the 
perforated tubulars, and radially expanding and plastically deforming the solid 

1 5 tubular liners within the interior of one or more of the perforated tubulars to fluidicly 
seal at least some of the radial passages of the perforated tubulars. 
[0013] According to another aspect of the present invention, a method of 
extracting materials from a producing subterranean zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that includes positioning one 

20 or more solid tubulars within the wellbore, positioning one or more perforated 
tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding 
at least one of the solid tubulars and the perforated tubulars within the wellbore, 
fluidicly coupling the solid tubulars with the casing, fluidicly coupling the perforated 

25 tubulars with the solid tubulars, fluidicly isolating the producing subterranean zone 
from at least one other subterranean zone within the wellbore, fluidicly coupling at 
least one of the perforated tubulars with the producing subterranean zone, 
positioning one or more solid tubular liners within the interior of one or more of the 



perforated tubulars, and radially expanding and plastically deforming the solid 
tubular liners within the interior of one or more of the perforated tubulars to fluidicly 
seal at least some of the radial passages of the perforated tubulars. 
[0014] According to another aspect of the present invention, a system for 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
is provided that includes means for positioning one or more solid tubulars within the 
wellbore, the solid tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars 
and perforated tubulars within the wellbore, means for fluidicly coupling the 
perforated tubulars and the solid tubulars, means for preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
wellbore external to the primary solid tubulars and perforated tubulars, means for 
positioning one or more solid tubular liners within the interior of one or more of the 
perforated tubulars, and means for radially expanding and plastically deforming the 
solid tubular liners within the interior of one or more of the perforated tubulars to 
fluidicly seal at least some of the radial passages of the perforated tubulars. 
[0015] According to another aspect of the present invention, a system for 
extracting materials from a producing subterranean zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that includes means for 
positioning one or more solid tubulars within the wellbore, means for positioning one 
or more perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tubulars traversing the producing subterranean zone, 
means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for fluidicly coupling the solid tubulars with the 
casing, means for fluidicly coupling the perforated tubulars with the solid tubulars, 
means forfluidicly isolating the producing subterranean zone from at least one other 



subterranean zone within the wellbore, means for fluidicly coupling at least one of 
the perforated tubulars with the producing subterranean zone, means for positioning 
one or more solid tubular liners within the interior of one or more of the perforated 
tubulars, and 

means for radially expanding and plastically deforming the solid tubular liners within 
the interior of one or more of the perforated tubulars to fluidicly seal at least some 
of the radial passages of the perforated tubulars. 

[0016] According to another aspect of the present invention, an apparatus is 
provided that includes a zonal isolation assembly including: one or more solid 
tubular members, each solid tubular member including one or more external seals, 
one or more perforated tubular members each including radial passages coupled 
to the solid tubular members, and a sealing material coupled to at least some of the 
perforated tubular members for sealing at least some of the radial passages of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. 
[0017] According to another aspect of the present invention, a method of 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
is provided that includes positioning one or more solid tubulars within the wellbore, 
the solid tubulars traversing the first subterranean zone, positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore, 
the perforated tubulars traversing the second subterranean zone, radially expanding 
at least one of the solid tubulars and perforated tubulars within the wellbore, fluidicly 
coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars, 
sealing off an annular region within at least one of the perforated tubulars, and 
injecting a hardenable fluidic sealing material into the sealed annular regions of the 
perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 



[0018] According to another aspect of the present invention, a method of 
extracting materials from a producing subterranean zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that includes positioning one 
or more solid tubulars within the wellbore, positioning one or more perforated 
tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding 
at least one of the solid tubulars and the perforated tubulars within the wellbore, 
fluidicly coupling the solid tubulars with the casing, fluidicly coupling the perforated 
tubulars with the solid tubulars, fluidicly isolating the producing subterranean zone 
from at least one other subterranean zone within the wellbore, fluidicly coupling at 
least one of the perforated tubulars with the producing subterranean zone, sealing 
off an annular region within at least one of the perforated tubulars, and injecting a 
hardenablefluidic sealing material into the sealed annular regions of the perforated 
tubulars to seal off at least some of the radial passages of the perforated tubulars. 
[0019] According to another aspect of the present invention, a system for 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
is provided that includes means for positioning one or more solid tubulars within the 
wellbore, the solid tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars 
and perforated tubulars within the wellbore, means for fluidicly coupling the 
perforated tubulars and the solid tubulars, means for preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
wellbore external to the primary solid tubulars and perforated tubulars, means for 
sealing off an annular region within at least one of the perforated tubulars, and 
means for injecting a hardenable fluidic sealing material into the sealed annular 



regions of the perforated tubulars to seal off at least some of the radial passages 
of the perforated tubulars. 

[0020] According to another aspect of the preseftt invention, a system for 
extracting materials from a producing subterranean zone in a wellbore, at least.a 
portion of the wellbore including a casing, is provided that includes means for 
positioning one or more solid tubulars within the wellbore, means for positioning one 
or more perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tubulars traversing the producing subterranean zone, 
means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for fluidicly coupling the solid tubulars with the 
casing, means for fluidicly coupling the perforated tubulars with the solid tubulars, 
means for fluidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore, means for fluidicly coupling at least one of 
the perforated tubulars with the producing subterranean zone, means for sealing off 
an annular region within at least one of the perforated tubulars, and means for 
injecting a hardenable fluidic sealing material into the sealed annular regions of the 
perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

[0021] According to another aspect of the present invention, an apparatus is 
provided that includes a zonal isolation assembly positioned within a wellbore that 
traverses a subterranean formation including: one or more solid tubular members, 
each solid tubular member including one or more external seals, one or more 
perforated tubular members coupled to the solid tubular members, and a shoe 
coupled to the zonal isolation assembly. At least one of the solid tubular members 
and the perforated tubular members are formed by a radial expansion process 
performed within the wellbore, and at least one of the perforated tubular members 
are radially expanded into intimate contact with the subterranean formation. 
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[0022] According to another aspect of the present invention, a method of 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
is provided that includes positioning one or more solid tubulars within the wellbore, 
the solid tubulars traversing the first subterranean zone, positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, 
the perforated tubulars traversing the second subterranean zone, radially expanding 
at least one of the primary solid tubulars and perforated tubulars within the wellbore, 
radially expanding at least one of the perforated tubulars into intimate contact with 
the second subterranean zone, fluidicly coupling the perforated tubulars and the 
solid tubulars, and preventing the passage of fluids from the first subterranean zone 
to the second subterranean zone within the wellbore external to the solid tubulars 
and perforated tubulars. 

[0023] According to another aspect of the present invention, a method of 
extracting materials from a producing subterranean zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that includes positioning one 
or more solid tubulars within the wellbore, positioning one or more perforated 
tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the producing subterranean zone, radially expanding 
at least one of the solid tubulars and the perforated tubulars within the wellbore, 
radially expanding at least one of the perforated tubulars into intimate contact with 
the producing subterranean zone, fluidicly coupling the solid tubulars with the 
casing, fluidicly coupling the perforated tubulars with the solid tubulars, fluidicly 
isolating the producing subterranean zone from at least one other subterranean 
zone within the wellbore, and fluidicly coupling at least one of the perforated 
tubulars with the producing subterranean zone. 

[0024] According to another aspect of the present invention, a system for 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
is provided that includes means for positioning one or more solid tubulars within the 
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wellbore, the solid tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars within the wellbore each including one 
or more radial passages, the perforated tubulars" traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars 
and perforated tubulars within the wellbore, means for radially expanding at least 
one of the perforated tubulars into intimate contact with the second subterranean 
zone, means for fluidicly coupling the perforated tubulars and the solid tubulars, and 
means for preventing the passage of fluids from the first subterranean zone to the 
second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. 

[0025] According to another aspect of the present invention, a system for 
extracting materials from a producing subterranean zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that includes means for 
positioning one or more solid tubulars within the wellbore, means for positioning one 
or more perforated tubulars within the wellbore each including one or more radial 
openings, the perforated tubulars traversing the producing subterranean zone, 
means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for radially expanding at least one of the 
perforated tubulars into intimate contact with the producing subterranean zone, 
means for fluidicly coupling the solid tubulars with the casing, means for fluidicly 
coupling the perforated tubulars with the solid tubulars, means for fluidicly isolating 
the producing subterranean zone from at least one other subterranean zone within 
the wellbore, and means for fluidicly coupling at least one of the perforated tubulars 
with the producing subterranean zone. 

[0026] According to another aspect of the present invention, an apparatus is 
provided that includes a zonal isolation assembly positioned within a wellbore that 
traverses a subterranean formation and includes a perforated wellbore casing, 
including: one or more solid tubular members, each solid tubular member including 



one or more external seals, one or more perforated tubular members coupled to the 
solid tubular members, and a shoe coupled to the zonal isolation assembly. At least 
one of the solid tubular members and the perforated tubular members are formed 
by a radial expansion process performed within the wellbore, and at least one of the 
perforated tubular members are radially expanded into intimate contact with the 
perforated wellbore casing. 

[0027] According to another aspect of the present invention, a method of 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
that includes a perforated casing that traverses the second subterranean zone, is 
provided that includes positioning one or more solid tubulars within the wellbore, the 
solid tubulars traversing the first subterranean zone, positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, 
the perforated tubulars traversing the second subterranean zone, radially expanding 
at least one of the primary solid tubulars and perforated tubulars within the wellbore, 
radially expanding at least one of the perforated tubulars into intimate contact with 
the perforated casing, fluidicly coupling the perforated tubulars and the solid 
tubulars, and preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. i 

[0028] According to another aspect of the present invention, a method of 
extracting materials from a producing subterranean zone in a wellbore, at least a 
portion of the wellbore including a casing and a perforated casing that traverses the 
producing subterranean zone, is provided that includes positioning one or more 
solid tubulars within the wellbore, positioning one or more perforated tubulars within 
the wellbore each including one or more radial passages, the perforated tubulars 
traversing the producing subterranean zone, radially expanding at least one of the 
solid tubulars and the perforated tubulars within the wellbore, radially expanding at 
least one of the perforated tubulars into intimate contact with the perforated casing, 



fluid icly coupling the sbiid tubulars with the casing, fluidicly coupling the perforated 
tubulars with the solid tubulars, fluidicly isolating the producing subterranean zone 
from at least one other subterranean zone within the wellbore, and fluidicly coupling 
at least one of the perforated tubulars with the producing subterranean zone. 
5 [0029] According to another aspect of the present invention, a system for 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
that includes a perforated casing that traverses the second subterranean zone, is 
provided that includes means for positioning one or more solid tubulars within the 
wellbore, the solid tubulars traversing the first subterranean zone, means for 

1 0 positioning one or more perforated tubulars within the wellbore each including one 
or more radial passages, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars 
and perforated tubulars within the wellbore, means for radially expanding at least 
one of the perforated tubulars jnto intimate contact with the perforated casing, 

15 means for fluidicly coupling the perforated tubulars and the solid tubulars, and 
means for preventing the passage of fluids from the first subterranean zone to the 
second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. 

[0030] According to another aspect of the present invention, a system for 
20 extracting materials from a producing subterranean zone in a wellbore, at least a 
portion of the wellbore including a casing and a perforated casing that traverses the 
producing subterranean zone, that includes means for positioning one or more solid 
tubulars within the wellbore, means for positioning one or more perforated tubulars 
within the wellbore each including one or more radial openings, the perforated 
25 tubulars traversing the producing subterranean zone, means for radially expanding 
at least one of the solid tubulars and the perforated tubulars within the wellbore, 
means for radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing, means for fluidicly coupling the solid tubulars 



with the casing, means for fluidicly coupling the perforated tubulars with the solid 
tubulars, means for fluidicly isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore, and means for fluidicly coupling 
at least one of the perforated tubulars with the producing subterranean zone. 
[0031] According to another aspect of the present invention, an apparatus is 
provided that includes a zonal isolation assembly including: one or more solid 
tubular members, each solid tubular member including one or more external seals, 
one or more perforated tubular members each including radial passages coupled 
to the solid tubular members, and one or more perforated tubular liners each 
including one or more radial passages coupled to the interior surfaces of one or 
more of the perforated tubular members, and a shoe coupled to the zonal isolation 
assembly. At least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore, 
and the perforated tubular liners are formed by a radial expansion process 
performed within the wellbore. 

[0032] According to another aspect of the present invention, a method of 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
is provided that includes positioning one or more solid tubulars within the wellbore, 
the solid tubulars traversing the first subterranean zone, positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore, 
the perforated tubulars traversing the second subterranean zone, radially expanding 
at least one of the solid tubulars and perforated tubulars within the wellbore, fluidicly 
coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular liners within the interior of one or more 
of the perforated tubulars, and radially expanding and plastically deforming the 
perforated tubular liners within the interior of one or more of the perforated tubulars. 

It 



[0033] According to another aspect of the present invention, a method of 
extracting materials from a producing subterranean zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that includes positioning one 
or more solid tubulars within the wellbore, positioning one or more perforated 
tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding 
at least one of the solid tubulars and the perforated tubulars within the wellbore, 
fluidicly coupling the solid tubulars with the casing, fluidicly coupling the perforated 
tubulars with the solid tubulars, fluidicly isolating the producing subterranean zone 
from at least one other subterranean zone within the wellbore, fluidicly coupling at 
least one of the perforated tubulars with the producing subterranean zone, 
positioning one or more perforated tubular liners within the interior of one or more 
of the perforated tubulars, and radially expanding and plastically deforming the 
perforated tubular liners within the interior of one or more of the perforated tubulars. 
[0034] According to another aspect of the present invention, a system for 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
is provided that includes means for positioning one or more solid tubulars within the 
wellbore, the solid tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars 
and perforated tubulars within the wellbore, means for fluidicly coupling the 
perforated tubulars and the solid tubulars, means for preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
wellbore external to the primary solid tubulars and perforated tubulars, means for 
positioning one or more perforated tubular liners within the interior of one or more 
of the perforated tubulars, and means for radially expanding and plastically 

P 



deforming the perforated tubular liners within the interior of one or more of the 
perforated tubulars. 

[0035] According to another aspect of the present- invention, a system for 
extracting materials from a producing subterranean zone in a welibore, at least a 
portion of the welibore including a casing, is provided that includes means for 
positioning one or more solid tubulars within the welibore, means for positioning one 
or more perforated tubulars each including one or more radial passages within the 
welibore, the perforated tubulars traversing the producing subterranean zone, 
means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the welibore, means for fluidicly coupling the solid tubulars with the 
casing, means for fluidicly coupling the perforated tubulars with the solid tubulars, 
means for fluidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the welibore, means for fluidicly coupling at least one of 
the perforated tubulars with the producing subterranean zone, means for positioning 
one or more perforated tubular liners within the interior of one or more of the 
perforated tubulars, and means for radially expanding and plastically deforming the 
perforated tubular liners within the interior of one or more of the perforated tubulars. 
[0036] According to another aspect of the present invention, an apparatus is 
provided that includes a zonal isolation assembly including: one or more solid 
tubular members, each solid tubular member including one or more external seals, 
two or more perforated tubular members each including radial passages coupled 
to the solid tubular members, and one or more one-way valves for controllably 
fluidicly coupling the perforated tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are formed by a radial expansion process performed within the 
welibore. 

[0037] According to another aspect of the present invention, a method of 
isolating a first subterranean zone from a second subterranean zone having a 



plurality of producing zones in a wellbore is provided that includes positioning one 
or more solid tubulars within the wellbore, the solid tubulars traversing the first 
subterranean zone, positioning two or more perforated tubulars each including one 
or more radial passages within the wellbore, the perforated tubulars traversing the 
second subterranean zone, radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, fluidicly coupling the perforated tubulars and 
the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to 
the primary solid tubulars and perforated tubulars, and preventing fluids from 
passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. 

[0038] According to another aspect of the present invention, a method of 
extracting materials from a wellbore having a plurality of producing subterranean 
zones, at least a portion of the wellbore including a casing, is provided that includes 
positioning one or more solid tubulars within the wellbore, positioning two or more 
perforated tubulars each including one or more radial passages within the wellbore, 
the perforated tubulars traversing the producing subterranean zones, radially 
expanding at least one of the solid tubulars and the perforated tubulars within the 
wellbore, fluidicly coupling the solid tubulars with the casing, fluidicly coupling the 
perforated tubulars with the solid tubulars, fluidicly isolating the producing 
subterranean zone from at least one other subterranean zone within the wellbore, 
fluidicly coupling at least one of the perforated tubulars with the producing 
subterranean zone, preventing fluids from passing from one of the producing zones 
that has not been depleted to one of the producing zones that has been depleted. 
[0039] According to another aspect of the present invention, a system for 
isolating a first subterranean zone from a second subterranean zone having a 
plurality of producing zones in a wellbore is provided that includes means for 
positioning one or more solid tubulars within the wellbore, the solid tubulars 



traversing the first subterranean zone, means for positioning one or more perforated 
tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranearr zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the 
wellbore, means for fluidicly coupling the perforated tubulars and the solid tubulars, 
means for preventing the passage of fluids from the first subterranean zone to the 
second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars, means for positioning one or more perforated tubular liners 
within the interior of one or more of the perforated tubulars, and means for 
preventing fluids from passing from one of the producing zones that has not been 
depleted to one of the producing zones that has been depleted. 
[0040] According to another aspect of the present invention, a system for 
extracting materials from a plurality of producing subterranean zones in a wellbore, 
at least a portion of the wellbore including a casing, is provided that includes means 
for positioning one or more solid tubulars within the wellbore, means for positioning 
one or more perforated tubulars each including one or more radial passages within 
the wellbore, the perforated tubulars traversing the producing subterranean zones, 
means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for fluidicly coupling the solid tubulars with the 
casing, means for fluidicly coupling the perforated tubulars with the solid tubulars, 
means for fluidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore, means for fluidicly coupling at least one of 
the perforated tubulars with the producing subterranean zone, means for positioning 
one or more perforated tubular liners within the interior of one or more of the 
perforated tubulars, and means for preventing fluids from passing from one of the 
producing zones that has not been depleted to one of the producing zones that has 
been depleted. 



[0041] According to another aspect of the present invention, an apparatus for 
extracting geothermal energy from a subterranean formation containing a source 
of geothermal energy is provided that includes a zonal isolation assembly positioned 
within the subterranean formation including: one or more solid tubular members, 
5 each solid tubular member including one or more external seals, one or more 
perforated tubular members each including radial passages coupled to the solid 
tubular members, and one or more perforated tubular liners each including one or 
more radial passages coupled to the interior surfaces of one or more of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. 

10 At least one of the solid tubular members and the perforated tubular members are 
formed by a radial expansion process performed within the wellbore. 
[0042] According to another aspect of the present invention, a method of 
isolating a first subterranean zone from a second subterranean zone including a 
source of geothermal energy in a wellbore is provided that includes positioning one 

15 or more solid tubulars within the wellbore, the solid tubulars traversing the first 
subterranean zone, positioning one or more perforated tubulars each including one 
or more radial passages within the wellbore, the perforated tubulars traversing the 
second subterranean zone, radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, fluidicly coupling the perforated tubulars and 

20 the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to 
the primary solid tubulars and perforated tubulars, positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and radially expanding and plastically deforming the perforated tubular liners within 

25 the interior of one or more of the perforated tubulars. 

[0043] According to another aspect of the present invention, a method of 
extracting geothermal energy from a subterranean geothermal zone in a wellbore, 
at least a portion of the wellbore including a casing, is provided that includes 
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positioning one or more solid tubulars within the welibore, positioning one or more 
perforated tubulars each including one or more radial passages within the welibore, 
the perforated tubulars traversing the subterranean geothermal zone, radially 
expanding at least one of the solid tubulars and the perforated tubulars within the 
welibore, fluidicly coupling the solid tubulars with the casing, fluidicly coupling the 
perforated tubulars with the solid tubulars, fluidicly isolating the subterranean 
geothermal zone from at least one other subterranean zone within the welibore, and 
fluidicly coupling at least one of the perforated tubulars with the subterranean 
geothermal zone. 

[0044] According to another aspect of the present invention, a system for 
isolating a first subterranean zone from a second geothermal subterranean zone in 
a welibore is provided that includes means for positioning one or more solid tubulars 
within the welibore, the solid tubulars traversing the first subterranean zone, means 
for positioning one or more perforated tubulars each including one or more radial 
passages within the welibore, the perforated tubulars traversing the second 
geothermal subterranean zone, means for radially expanding at least one of the 
solid tubulars and perforated tubulars within the welibore, means for fluidicly 
coupling the perforated tubulars and the solid tubulars, and means for preventing 
the passage of fluids from the first subterranean zone to the second geothermal 
subterranean zone within the welibore external to the primary solid tubulars and 
perforated tubulars. 

[0045] According to another aspect of the present invention, a system for 
extracting geothermal energy from a subterranean geothermal zone in a welibore, 
at least a portion of the welibore including a casing, is provided that includes means 
for positioning one or more solid tubulars within the welibore, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the welibore, the perforated tubulars traversing the 
subterranean geothermal zone, means for radially expanding at least one of the 



solid tubulars and the perforated tubulars within the wellbore, means for fluidicly 
coupling the solid tubulars with the casing, means for fluidicly coupling the 
perforated tubulars with the solid tubulars, means for fluidicly isolating the 
subterranean geothermal zone from at least one other subterranean zone within the 
wellbore, and means for fluidicly coupling at least one of the perforated tubulars with 
the subterranean geothermal zone. 

[0046] According to another aspect of the present invention, an apparatus is 
provided that includes a zonal isolation assembly including: one or more solid 
tubular members, each solid tubular member including one or more external seals, 
one or more perforated tubular members each including one or more radial 
passages coupled to the solid tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are formed by a radial expansion process performed within the 
wellbore, and the radial passage of at least one of the perforated tubular members 
are cleaned by further radial expansion of the perforated tubular members within the 
wellbore. 

[0047] According to another aspect of the present invention, a method of 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
is provided that includes positioning one or more solid tubulars within the wellbore, 
the solid tubulars traversing the first subterranean zone, positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, 
the perforated tubulars traversing the second subterranean zone, radially expanding 
at least one of the primary solid tubulars and perforated tubulars within the wellbore, 
fluidicly coupling the perforated tubulars and the solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the solid tubulars and perforated tubulars, and 
cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 
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[0048] According to another aspect of the present invention, a method of 
extracting materials from a producing subterranean zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that includes positioning one 
or more solid tubulars within the wellbore, positioning one or more perforated 
tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the producing subterranean zone, radially expanding 
at least one of the solid tubulars and the perforated tubulars within the wellbore, 
fluidicly coupling the solid tubulars with the casing, fluidicly coupling the perforated 
tubulars with the solid tubulars, fluidicly isolating the producing subterranean zone 
from at least one other subterranean zone within the wellbore, fluidicly coupling at 
least one of the perforated tubulars with the producing subterranean zone, 
monitoring the operating temperatures, pressures, and flow rates within one or more 
of the perforated tubulars, and cleaning materials from the radial passages of at 
least one of the perforated tubulars by further radial expansion of the perforated 
tubulars within the wellbore. 

[0049] According to another aspect of the present invention, a system for 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
is provided that includes means for positioning one or more solid tubulars within the 
wellbore, the solid tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars within the wellbore each including one 
or more radial passages, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars 
and perforated tubulars within the wellbore, means for fluidicly coupling the 
perforated tubulars and the solid tubulars, means for preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
wellbore external to the solid tubulars and perforated tubulars, and means for 
cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 
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[0050] According to another aspect of the present invention, a system for 
extracting materials from a producing subterranean zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that includes means for 
positioning one or more solid tubulars within the wellbore, means for positioning one 
5 or more perforated tubulars within the wellbore each including one or more radial 
passages, the perforated tubulars traversing the producing subterranean zone, 
means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for fluidicly coupling the solid tubulars with the 
casing, means for fluidicly coupling the perforated tubulars with the solid tubulars, 

1 0 means for fluidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore, means for fluidicly coupling at least one of 
the perforated tubulars with the producing subterranean zone, and means for 
cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

1 5 Brief Description off the Drawings 

[0051] FIG. 1 is a fragmentary cross-sectional view illustrating the isolation 
of subterranean zones. 

[0052] Fig. 2a is a cross sectional illustration of the placement of an 
illustrative embodiment of a system for isolating subterranean zones within a 
20 borehole. 

[0053] Fig. 2b is a cross sectional illustration of the system of Fig. 2a during 
the injection of a fluidic material into the tubular support member. 
[0054] Fig. 2c is a cross sectional illustration of the system of Fig. 2b while 
pulling the tubular expansion cone out of the wellbore. 
25 [0055] Fig. 2d is a cross sectional illustration of the system of Fig. 2c after the 
tubular expansion cone has been completely pulled out of the wellbore. 
[0056] Fig. 3 is a cross sectional illustration of an illustrative embodiment of 
the expandable tubular members of the system off Fig. 2a. 
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[0057] Fig. 4 is a flow chart illustration of an illustrative embodiment of a 

method for manufacturing the expandable tubular member of Fig. 3. 
[0058] Fig. 5a is a cross sectional illustration of an illustrative embodiment of 

the upsetting of the ends of a tubular member. 

[0059] Fig. 5b is a cross sectional illustration of the expandable tubular 
member of Fig. 5a after radially expanding and plastically deforming the ends of the 
expandable tubular member. 

[0060] Fig. 5c is a cross sectional illustration of the expandable tubular 
member of Fig. 5b after forming threaded connections on the ends of the 
expandable tubular member. 

[0061] Fig. 5d is a cross sectional illustration of the expandable tubular 

member of Fig. 5c after coupling sealing members to the exterior surface of the 
intermediate unexpended portion of the expandable tubular member. 
[0062] Fig. 6 is a cross-sectional illustration of an exemplary embodiment of 
a tubular expansion cone. 

[0063] Fig. 7 is a cross-sectional illustration of an exemplary embodiment of 

a tubular expansion cone. 

[0064] Fig. 8 is a fragmentary cross sectional illustration of an alternative 

embodiment of the system for isolating subterranean zones of Fig. 1 . 

[0065] Fig. 9 is a fragmentary cross sectional illustration of an embodiment 

of a method for lining one of the perforated tubular members of the system for 

isolating subterranean zones of Fig. 1 with a solid tubular liner. 

[0066] Fig. 1 0 is a fragmentary cross sectional illustration of an embodiment 

of a method for sealing one of the perforated tubular members of the system for 

isolating subterranean zones of Fig. 1 with a hardenable fluidic sealing material. 

[0067] Fig. 1 1 is a fragmentary cross sectional illustration of an embodiment 

of a method for coupling one of the perforated tubular members of the system for 

isolating subterranean zones of Fig. 1 with the surrounding subterranean formation. 
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,00681 Fig. 12 is a fragmentary cross sectional illustration of an embodrment 
of a method for coupling one of the perforated tubular members of the system for 
isolating subterranean zones of Fig. 1 w*h a surrounding perforated wellbore 



IMM Fig. 13 is a fragmentary cross sectional illustration of an embodiment 
o, a method for lining one of the perforated tubular members of the system for 
isolaflng subterranean zones of Fig. 1 with another perforated tubular member 
,00701 Fig 14 is a fragmentary cross sectional illustration of an alternative 
Loan-* of .he system for isolating subterranean zones of Fig. 1 that includes 
a one-way valve for preventing flow from a producing zone into a depleted zone. 
t 0071l Fig « is a fragmentary cross sectional illustration of an alternate 
embodiment of the system for isolating subterranean zones of Fig. 1 in which the 
system is used to extract geothermal energy from a subterranean geothemial zone. 
Detailed Description of the Illustrative Embodiments 
15 [0072] An apparatus and method for isolating one or more subtenanean 
ones from one or more other subterranean zones is provided. The apparatus and 
method permits a producing zone to be isolated from a nonproducing zone usrng 
a combination of solid and slotted tubulars. In the production mode, the teachrng 
of the present disclosure may be used in combination with conventona, weD 
20 known, production completion equipment and methods using a series of packen, 
olid tubing, perforated tubing, and sliding sleeves, which « be inserted ,n,o the 
disclosed apparatusto permit the commingling and/or isolation of the subterranean 
zones from each other. 

P 073] Referring to Fig. 1, a wellbore 105 including a casrng 110 are 
25 posifloned in a subterranean formation 115. The subterranean formation US 
Ludesanumberofproducuveandnon-producfivezones.inc.udrngawaterzo^ 

,20 and a targeted oi, sand zone 125. During exploration of the subterranean 
formation 115, the wellbore 105 may be extended in a wel. known manner to 
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traverse the various productive and non-productive zones, including the water zone 
120 and the targeted oil sand zone 125. 

[0074] In a preferred embodiment, in order to fluidicly isolate the water zone 
120 from the targeted oil sand zone 125, an apparatus 1 30 is provided that includes 
5 one or more sections of solid casing 135, one or more external seals 140, one or 
more sections of perforated casing 145, one or more intermediate sections of solid 
casing 150, and a solid shoe 155. In several exemplary embodiments, the 
perforated casing 145 includes one or more radial passages. 
[0075] The solid casing 1 35 provides a fluid conduit that transmits fluids and 
to other materials from one end of the solid casing 135 to the other end of the solid 
casing 135. The solid casing 135 may comprise any number of conventional 
commercially available sections of solid tubular casing such as, for example, oilfield 
tubulars fabricated from chromium steel or fiberglass. In a preferred embodiment, 
the solid casing 135 comprises oilfield tubulars available from various foreign and 
15 domestic steel mills. 

[0076] The solid casing 135 is preferably coupled to the casing 110. The 
solid casing 135 may be coupled to the casing 110 using any number of 
conventional commercially available processes such as, for example, welding, 
slotted and expandable connectors, or expandable solid connectors. In a preferred 
20 embodiment, the solid casing 1 35 is coupled to the casing 1 1 0 by using expandable 
solid connectors. The solid casing 135 may comprise a plurality of such solid 
casing 135. 

[0077] The solid casing 135 is preferably coupled to one more of the 
perforated casings 145. The solid casing 135 may be coupled to the perforated 
25 casing 145 using any number of conventional commercially available processes 
such as, forexample, welding, orslotted and expandable connectors. In a preferred 
embodiment, the solid casing 135 is coupled to the perforated casing 145 by 
expandable solid connectors. 
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[0078] In a preferred embodiment, the casing 1 35 includes one more valve 
members 160 for controlling the flow of fluids and other materials within the interior 
region of the casing 135. In an alternative embodiment, during the producfon 
mode of operation, an internal tubular string with various arrangements of packers, 

5 perforated tubing, sliding sleeves, and valves may be employed within the 
apparatus to provide various options for commingling and isolating subterranean 
zones from each other while providing a fluid path to the surface. 
[0079] In a particularly preferred embodiment, the casing 1 35 is placed into 
the wellbore 105 by expanding the casing 135 in the radial direction into intonate 

10 contact with the interior walls of the wellbore 105. The casing 135 may be 
expanded in the radial direction using any number of conventional commercially 
available methods. 

[0080] Theseals140preventthepassageoffluidsandothermaterialsw.th,n 
the annular region 165 between the solid casings 135 and 150 and the wellbore 

1S 105 The seals 140 may comprise any number of conventional commeraally 
available sealing materials suitable for sealing a casing in a wellbore such as. for 
example, lead, rubber or epoxy. In a preferred embodiment, the seals 140 
comprise Stratalok epoxy material available from Halliburton Energy Serv.ces. The 
perforated casing 145 permits fluids and other materials to pass into and out of the 

20 interior of the perforated casing 145 from and to the annular region 165. In this 
manner, oil and gas may be produced from a producing subterranean zone wrthin 
a subterranean formation. The perforated casing 145 may comprise any number 
of conventional commercially available sections of slotted tubular casing. In a 
preferred embodiment, the perforated casing 145 comprises expandable slotted 

25 tubular casing available from Petro.ine in Abeerdeen, Scotland. In a particular* 
preferred embodiment, the perforated casing 145 comprises expandable slotted 
sandscreen tubular casing available from Petroline in Abeerdeen, Scotland. 



[0081] The perforated casing 145 is preferably coupled to one or more solid 
casing 135. The perforated casing 145 may be coupled to the solid casing 135 
using any number of conventional commercially available processes such as, for 
example, welding, or slotted or solid expandable connectors. In a preferred 
embodiment, the perforated casing 145 is coupled to the solid casing 135 by 
expandable solid connectors. 

[0082] The perforated casing 145 is preferably coupled to one or more 
intermediate solid casings 150. The perforated casing 145 may be coupled to the 
intermediate solid casing 150 using any number of conventional commercially 
available processes such as, for example, welding or expandable solid or slotted 
connectors. In a preferred embodiment, the perforated casing 145 is coupled to the 
intermediate solid casing 150 by expandable solid connectors. 
[0083] The last perforated casing 145 is preferably coupled to the shoe 155. 
The last perforated casing 145 may be coupled to the shoe 1 55 using any number 
of conventional commercially available processes such as, for example, welding or 
expandable solid or slotted connectors. In a preferred embodiment, the last 
perforated casing 1 45 is coupled to the shoe 1 55 by an expandable solid connector. 
[0084] In an alternative embodiment, the shoe 1 55 is coupled directly to the 
last one of the intermediate solid casings 150. 

[0085] In a preferred embodiment, the perforated casings 1 45 are positioned 
within the wellbore 1 05 by expanding the perforated casings 1 45 in a radial direction 
into intimate contact with the interior walls of the wellbore 105. The perforated 
casings 145 may be expanded in a radial direction using any number of 
conventional commercially available processes. 

[0086] The intermediate solid casing 150 permits fluids and other materials 
to pass between adjacent perforated casings 145. The intermediate solid casing 
1 50 may comprise any number of conventional commercially available sections of 
solid tubular casing such as, for example, oilfield tubulars fabricated from chromium 
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stee , or fiberglass. In a preferred embodiment, the intermediate so„d casmg 
comprises oilfield lobulars available from foreign and dome* steel m,.ls. 
TZn Theintemtediatesolidcasing 150ispreferab,y.coup,ed.ooneormore 
Ss of the perforated casing 145. The intermediate solid casing 150 may be 
^ Z .o perforated casing 145 using any number of convent, 
Zmercially available processes such as. for example, welding, or sold or slotted 

" 3 "*~ " intermediate T Te 

7is coupled ,o the perforated casing 145 by expandable solid connerton. The 

LLedil send casing 150 may comprise a pluraltty o, such intermed.ate so„d 

S 15 °' in a preferred embodiment, the each intermediate so,« casing 150 
,u es one more vaive members 170 for controlling the fiow o, fiu«s and other 
2 riin the interior tegion of the intermediate casing 150. ,n an alternate 
SSL. as - be recognized by persons having ordinary sKil, in the ad an 
he 1* of me present disclosure, during ttie pnoductton mode of operatton an 
internal tubular string with various arrangements of packers, perforated tub,ng 
*o s eeves and vaKres may be emp,oyed wtthin .he apparatus to prov.de 

while providing a fluid path to the surface. 

[0089 in a parficulariy preferred embodiment, the intermedia casmg 1M 
L plaLd into .he wellbo* 105 by expanding .he intermediate casing 150 .n the 
J£L*» into intimate contactwith ttie interior walls o.the wellbore 10* The 
rnledia.casing.omaybeexpandedinttteradialdirection using any number 

of conventional commercially available methods. 

*> - a—e embodiment, one or more of the 
Lin s150maybeomttted. .nan alternative preferred embody one or mora 
of the perforated casings 145 are provided with one or more seals 140. 
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[0091] The shoe 1 55 provides a support member for the apparatus 1 30. In 
this manner, various production and exploration tools may be supported by the 
show 1 50. The shoe 1 50 may comprise any number of conventional commercially 
available shoes suitable for use in a wellbore such as, for example, cement filled 
shoe, or an aluminum or composite shoe. In a preferred embodiment, the shoe 1 50 
comprises an aluminum shoe available from Halliburton. In a preferred 
embodiment, the shoe 155 is selected to provide sufficient strength in compression 
and tension to permit the use of high capacity production and exploration tools. 
[0092] In a particularly preferred embodiment, the apparatus 1 30 includes a 
plurality of solid casings 135, a plurality of seals 140, a plurality of perforated 
casings 145, a plurality of intermediate solid casings 150, and a shoe 155. More 
generally, the apparatus 130 may comprise one or more solid casings 135, each 
with one or more valve members 160, n perforated casings 145, n-1 intermediate 
solid casings 150, each with one or more valve members 170, and a shoe 155. 
[0093] During operation of the apparatus 1 30, oil and gas may be controllably 

produced from the targeted oil sand zone 125 using the perforated casings 145. 
The oil and gas may then be transported to a surface location using the solid casing 
135. The use of intermediate solid casings 150 with valve members 170 permits 
isolated sections of the zone 125 to be selectively isolated for production. The 
seals 140 permit the zone 1 25 to be fluidicly isolated from the zone 120. The seals 
140 further permits isolated sections of the zone 125 to be fluidicly isolated from 
each other. In this manner, the apparatus 130 permits unwanted and/or non- 
productive subterranean zones to be fluidicly isolated. 

[0094] In an alternative embodiment, as will be recognized by persons having 
ordinary skill in the art and also having the benefit of the present disclosure, during 
the production mode of operation, an internal tubular string with various 
arrangements of packers, perforated tubing, sliding sleeves, and valves may be 
employed within the apparatus to provide various options for commingling and 
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isolating subterranean' 2ohes from each other while providing a fluid path to the 
surface. 

[0095] In several alternative embodiments, the solid casing 135, the 
perforated casings 145, the intermediate sections of solid casing 150, and/or the 
solid shoe 155 are radially expanded and plastically deformed within the wellbore 
105 in a conventional manner and/or using one or more of the methods and 
apparatus disclosed in one or more of the following: (1) U.S. patent application 
serial no. 09/454,139, attorney docket no. 25791 .03.02, filed on 12/3/1999, (2) U.S. 
patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed on 
2/23/2000, (3) U.S. patent application serial no. 09/502,350, attorney docket no. 
25791.8.02, filed on 2/10/2000, (4) U.S. patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999. (5) U.S. patent application 
serial no. 09/523,460, attorney docket no. 25791 .1 1 .02, filed on 3/10/2000, (6) U.S. 
patent application serial no. 09/512,895. attorney docket no. 25791.12.02, filed on 
2/24/2000, (7) U.S. patent application serial no. 09/511,941. attorney docket no. 
25791.16.02, filed on 2/24/2000, (8) U.S. patent application serial no. 09/588,946, 
attorney docket no. 25791 .17.02, filed on 6/7/2000, (9) U.S. patent application serial 
no. 09/559,122, attorney docket no. 25791.23.02, filed on 4/26/2000, (10) PCT 
patent application serial no. PCT/US00/1 8635, attorney docket no. 25791.25.02, 
filed on 7/9/2000, (11) U.S. provisional patent application serial no. 60/162,671, 
attorney docket no. 25791.27, filed on 11/1/1999, (12) U.S. provisional patent 
application serial no. 60/154,047. attorney docket no. 25791 .29. filed on 9/16/1999. 
(13) U.S. provisional patent application serial no. 60/159.082. attorney docket no. 
25791.34, filed on 10/12/1999. (14) U.S. provisional patent application serial no. 
60/1 59,039, attorney docket no. 25791 .36, filed on 1 0/12/1 999. (1 5) U.S. provisional 
patent application serial no. 60/159,033. attorney docket no. 25791.37, filed on 
10/1 2/1 999, (16) U.S. provisional patent application serial no. 60/212,359, attorney 
docket no. 25791.38, filed on 6/19/2000, (17) U.S. provisional patent application 
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serial no. 60/165,228, attorney docket no. 25791.39, filed on 1 1/12/1999, (18) U.S. 
provisional patent application serial no. 60/221,443, attorney docket no. 25791.45, 
filed on 7/28/2000, (19) U.S. provisional patent application serial no. 60/221,645, 
attorney docket no. 25791.46, filed on 7/28/2000, (20) U.S. provisional patent 
application serial no. 60/233,638, attorney docket no. 25791 .47, filed on 9/18/2000, 
(21) U.S. provisional patent application serial no. 60/237,334, attorney docket no. 
25791.48, filed on 10/2/2000, (22) U.S. provisional patent application serial no. 
60/270,007, attorney docket no. 25791.50, filed on 2/20/2001 ; (23) U.S. provisional 
patent application serial no. 60/262,434, attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S, provisional patent application serial no. 60/259,486, attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. provisional patent application 
serial no. 60/303,740, attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S. 
provisional patent application serial no. 60/313,453, attorney docket no. 25791.59, 
filed on 8/20/2001; (27) U.S. provisional patent application serial no. 60/317,985, 
attorney docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisional patent 
application serial no. 60/318.386, attorney docket no. 25791.67.02, filed on 
9/10/2001; and (29) U.S. utility patent application serial no. 09/969,922, attorney 
docket no. 25791.69, filed on 10/3/2001, the disclosures of which are incorporated 
herein by reference. In an exemplary embodiment, the radial clearances between 
the radially expanded solid casings 135, perforated casings 145, intermediate 
sections of solid casing 150, and/or the solid shoe 155 and the wellbore 105 are 
eliminated thereby eliminating the annulus between the solid casings, the perforated 
casings 145, the intermediate sections of solid casing 150, and/or the solid shoe 
155 and the wellbore 105. In this manner, the optional need for filling the annulus 
with a filler material such as, for example, gravel, may be eliminated. [0096] 
Referring to Figs. 2a-2d, an illustrative embodiment of a system 200 for 
isolating subterranean formations includes a tubular support member 202 that 
defines a passage 202a. A tubular expansion cone 204 that defines a passage 



204a is coupled to an end of the tubular support member 202. In an exemplary 
embodiment, the tubular expansion cone 204 includes a tapered outer surface 204b 
for reasons to be described. 

[0097] A pre-expanded end 206a of a first expandable tubular member 206 
that defines a passage 206b is adapted to mate with and be supported by the 
tapered outer surface 204b of the tubular expansion cone 204. The first 
expandable tubular member 206 further includes an unexpended intermediate 
portion 206c, another pre-expanded end 206d, and a sealing member 206e coupled 
to the exterior surface of the unexpended intermediate portion. In an exemplary 
embodiment, the inside and outside diameters of the pre-expanded ends, 206a and 
206d, of the first expandable tubular member 206 are greater than the inside and 
outside diameters of the unexpended intermediate portion 206c. An end 208a of 
a shoe 208 is coupled to the pre-expanded end 206a of the first expandable tubular 
member 206 by a conventional threaded connection. 

[0098] An end 21 0a of a slotted tubular member 21 0 that defines a passage 
210b is coupled to the other pre-expanded end 206d of the first expandable tubular 
member 206 by a conventional threaded connection. Another end 210c of the 
slotted tubular member 21 0 is coupled to an end 212a of a slotted tubular member 

212 that defines a passage 212b by a conventional threaded connection. A pre- 

i 

expanded end 214a of a second expandable tubular member 214 that defines a 
passage 214b is coupled to the other end 212c of the tubular member 212. The 
second expandable tubular member 214 further includes an unexpended 
intermediate portion 214c, another pre-expanded end 214d, and a sealing member 
214e coupled to the exterior surface of the unexpended intermediate portion. In an 
exemplary embodiment, the inside and outside diameters of the pre-expanded 
ends, 214a and 214d, of the second expandable tubular member 214 are greater 
than the inside and outside diameters of the unexpended intermediate portion 214c. 
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[0099] An end 216a of a slotted tubular member 216 that defines a passage 
216b is coupled to the other pre-expanded end 214d of the second expandable 
tubular member 214 by a conventional threaded connection. Another end 216c of 
the slotted tubular member 216 is coupled to an end 218a of a slotted tubular 
member 218 that defines a passage 218b by a conventional threaded connection. 
A pre-expanded end 220a of a third expandable tubular member 220 that defines 
a passage 220b is coupled to the other end 21 8c of the slotted tubular member 21 8. 
The third expandable tubular member 220 further includes an unexpended 
intermediate portion 220c, another pre-expanded end 220d, and a sealing member 
220e coupled to the exterior surface of the unexpended intermediate portion. In an 
exemplary embodiment, the inside and outside diameters of the pre-expanded 
ends, 220a and 220d, of the third expandable tubular member 220 are greater than 
the inside and outside diameters of the unexpended intermediate portion 220c. 
[0100] An end 222a of a tubular member 222 is threadably coupled to the 
end 30d of the third expandable tubular member 220. 

[0101] In an exemplary embodiment, the inside and outside diameters of the 
pre-expanded ends, 206a, 206d, 214a, 214d, 220a and 220d, of the expandable 
tubular members, 206, 214, and 220, and the slotted tubular members 210, 212, 
216, and 218, are substantially equal. In several exemplary embodiments, the 
sealing members, 206e, 214e, and 220e, of the expandable tubular members, 206, 
214, and 220, respectively, further include anchoring elements for engaging the 
wellbore casing 104. In several exemplary embodiments, the slotted tubular 
members, 210, 212, 21 6, and 218, are conventional slotted tubular members having 
threaded end connections suitable for use in an oil or gas well, an underground 
pipeline, or as a structural support. In several alternative embodiments, the slotted 
tubular members, 210, 212, 216, and 218 are conventional slotted tubular members 
for recovering or introducing fluidic materials such as, for example, oil, gas and/or 
water from or into a subterranean formation. 
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[0102] In an exemplary embodiment, as illustrated in Fig. 2a, the system 200 
is initially positioned in a borehole 224 formed in a subterranean formation 226 that 
includes a water zone 226a and a targeted oil sand zone 225b. The borehole 224 
may be positioned in any orientation from vertical to horizontal. In an exemplary 
embodiment, the upper end of the tubular support member 202 may be supported 
in a conventional manner using, for example, a slip joint, or equivalent device in 
order to permit upward movement of the tubular support member and tubular 
expansion cone 204 relative to one or more of the expandable tubular members, 
206, 214, and 220, and tubular members, 210, 212, 216, and 218. 
[0103] In an exemplary embodiment, as illustrated in Fig. 2b, afluidic material 
228 is then injected into the system 200, through the passages, 202a and 204a, of 
the tubular support member 202 and tubular expansion cone 204, respectively. 
[0104] In an exemplary embodiment, as illustrated in Fig. 2c, the continued 
injection of the fluidic material 228 through the passages, 202a and 204a, of the 
tubular support member 202 and the tubular expansion cone 204, respectively, 
pressurizes the passage 18b of the shoe 18 below the tubular expansion cone 
thereby radially expanding and plastically deforming the expandable tubular 
member 206 off of the tapered external surface 204b of the tubular expansion cone 
204. In particular, the intermediate non pre-expanded portion 206c of the 
expandable tubular member 206 is radially expanded and plastically deformed off 
of the tapered external surface 204b of the tubular expansion cone 204. As a 
result, the sealing member 206e engages the interior surface of the wellbore casing 
104. Consequently, the radially expanded intermediate portion 206c of the 
expandable tubular member 206 is thereby coupled to the wellbore casing 1 04. In 
an exemplary embodiment, the radially expanded intermediate portion 206c of the 
expandable tubular member 206 is also thereby anchored to the wellbore casing 
104. 



[0105] In an exemplary embodiment, as illustrated in Fig. 2d, after the 
expandable tubular member 206 has been plastically deformed and radially 
expanded off of the tapered external surface 204b of the tubular expansion cone 
204, the tubular expansion cone is pulled out of the borehole 224 by applying an 
upward force to the tubular support member 202. As a result, the second and third 
expandable tubular members, 214 and 220, are radially expanded and plastically 
deformed off of the tapered external surface 204b of the tubular expansion cone 
204. In particular, the intermediate non pre-expanded portion 214c of the second 
expandable tubular member 214 is radially expanded and plastically deformed off 
of the tapered external surface 204b of the tubular expansion cone 204. As a 
result, the sealing member 214e engages the interior surface of the wellbore 224. 
Consequently, the radially expanded intermediate portion 214c of the second 
expandable tubular member 214 is thereby coupled to the wellbore 224. In an 
exemplary embodiment, the radially expanded intermediate portion 214c of the 
second expandable tubular member 214 is also thereby anchored to the wellbore 
104. Furthermore, the continued application of the upward force to the tubular 
member 202 will then displace the tubular expansion cone 204 upwardly into 
engagement with the pre-expanded end 220a of the third expandable tubular 
member 220. Finally, the continued application of the upward force to the tubular 
member 202 will then radially expand and plastically deform the third expandable 
tubular member 220 off of the tapered external surface 204b of the tubular 
expansion cone 204. In particular, the intermediate non pre-expanded portion 220c 
of the third expandable tubular member 220 is radially expanded and plastically 
deformed off of the tapered external surface 204b of the tubular expansion cone 
204. As a result, the sealing member 220e engages the interior surface of the 
wellbore 224. Consequently, the radially expanded intermediate portion 220c of the 
third expandable tubular member 220 is thereby coupled to the wellbore 224. In an 
exemplary embodiment, the radially expanded intermediate portion 220c of the third 
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expandable tubular member 220 is also thereby anchored to the wellbore 224. As 
a result, the water zone 226a and fluidicly isolated from the targeted o.l sand zone 
226b 

[0106] After completing the radial expansion and plastic deformation of the 
third expandable tubular member 220. the tubular support member 202 and the 
tubular expansion cone 204 are removed from the wellbore 224. 
[0107] Thus,duringtheope ra tionofthesystem10,theintem,ediatenon pre- 
expanded portions. 206C.214C. and 220c. of theexpandabletubularmembers.206. 

214 and 220, respectively, are radially expanded and plastically deformed by the 
upward displacement of the tubular expansion cone 204. As a result, the sealmg 
members, 206e, 214e, and 220e, are displaced in the radial direction into 
engagement with the wellbore 224 thereby coupling the shoe 208. the expandable 
tubular member 206. the slotted tubular members, 210 and 212, the expandable 
tubular member 214, the slotted tubular members, 216 and 218, and the 
expandable tubular member 220 to the welbore. Furthermore, as a result, the 
connections between the expandable tubular members, 206, 214. and 220. the 
shoe 208 and the slotted tubular members, 210, 212. 216, and 218. do not have 
to be expandable connections thereby providing significant cost savings. In 
addition, the inside diameters of the expandable tubular members, 206, 214, and 
220 and the slotted tubular members. 210, 212, 216, and 218, after the rad,a 
expansion process, are substanflal^ equal. In this manner, additional convendona. 
tools and other conventional equipment may be easily positioned within, and moved 
through, the expandable and slotted tubular members. In several alternative 
embodiments, the conventional tools and equipment include conventiona. valv.ng 
and other conventional flow control devices for conlroUing the flow of flu,d,c 
materials within and between the expandable tubular members. 206. 214, and 220, 
and the slotted tubular members, 210. 212, 216, and 218. 
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[0108] Furthermore, in the system 200, the slotted tubular members 210, 
212, 216, and 218 are interleaved among the expandable tubular members, 206, 
214, and 220. As a result, because only the intermediate non pre-expanded 
portions, 206c. 214c, and 220c. of the expandable tubular members, 206, 214, and 
220, respectively, are radially expanded and plastically deformed, the slotted tubular 
members, 210, 212, 216, and 218 can be conventional slotted tubular members 
thereby significantly reducing the cost and complexity of the system 10. Moreover, 
because only the intermediate non pre-expanded portions, 206c, 214c, and 220c, 
of the expandable tubular members, 206, 214, and 220, respectively, are radially 
expanded and plastically deformed, the number and length of the interleaved slotted 
tubular members, 210, 212, 216, and 218 can be much greater than the number 
and length of the expandable tubular members. In an exemplary embodiment, the 
total length of the intermediate non pre-expanded portions, 206c, 214c, and 220c, 
of the expandable tubular members, 206, 214, and 220, is approximately 200 feet, 
and the total length of the slotted tubular members, 210, 212, 216, and 218, is 
approximately 3800 feet. Consequently, in an exemplary embodiment, a system 
200 having a total length of approximately 4000 feet is coupled to the wellbore 224 
by radially expanding and plastically deforming a total length of only approximately 
200 feet. 

[0109] Furthermore, the sealing members 206e, 214e, and 220e, of the 
expandable tubular members, 206, 214, and 220, respectively, are used to couple 
the expandable tubular members and the slotted tubular members, 210, 212, 216, 
and 218 to the wellbore 224, the radial gap between the slotted tubular members, 
the expandable tubular members, and the wellbore 224 may be large enough to 
effectively eliminate the possibility of damage to the expandable tubular members 
and slotted tubular members during the placement of the system 200 within the 
wellbore. 



[0110] In an exemplary embodiment, the pre-expanded ends, 206a. 206d. 
214a 214d 220a. and 220d, of the expandable tubular members. 206, 214. and 
220 respaeftrely. and the slotted tubular members. 210. 212. 216, and 218, have 
outside diameters and wall thicknesses of 8.375 inches and 0.350 inches, 
respectively; prior to the radial expansion, the intermediate non pre-expanded 
portions 206c, 214c, and 220c, of the expandable tubular members. 206. 214. and 
220 respectively, have outside diameters of 7.626 inches; the slotted tubular 
members, 210. 212, 216, and 218, have inside diameters of 7.675 inches; afterthe 
radial expansion, the inside diameters of the intermediate portions. 206c, 21 4c. and 
220c. of the expandable tubular members. 206, 214, and 220, are equal to 7.675 
inches; and the wellbore 224 has an inside diameter of 8.755 inches. 
[0111] In an exemplary embodiment, the pre-expanded ends. 206a, 206d. 
214a 214d 220a, and 220d, of the expandable tubular members, 206. 214, and 
220 respectively, and the slotted tubular members, 210. 212, 216, and 218. have 
outside diameters and wall thicknesses of 4.500 inches and 0.250 tnches 
respective* prior to the radial expansion, the intermediate non pre-expanded 
portions 206c, 214c, and 220c, of the expandable tubular members, 206, 214, and 
220 respecthrely, have outside diameters of 4.000 inches; the slotted tubular 
members, 210, 212, 216, and 218, have inside diameters of 4.000 inches; afterthe 
radial expansion, the inside diameters of the intermediate portions. 206c, 214c and 
220c. of the expandable tubular members, 206, 214. and 220, are equal to 4.000 
inches; and the wellbore 224 has an inside diameter of 4.892 inches. 
,0112] In an exemplary embodiment, the system 200 is used to inject or 
extract tluidic materials such as, for example, oil, gas, and/or water into or from the 
subterranean formation 226b. 

[01 13] Referring now to Fig. 3, an exemplary embodiment of an expandable 
tubular member 300 will now be described. The tubular member 300 defines an 
interior region 300a and includes a first end 300b including a first threaded 



connection 300ba, a first tapered portion 300c ; an intermediate portion 300d, a 

second tapered portion 300e, and a second end 300f including a second threaded 

connection 300fa. The tubular member 300 further preferably includes an 

■ 

intermediate sealing member 300g that is coupled to the exterior surface of the 
intermediate portion 300d. 

[0114] In an exemplary embodiment, the tubular member 300 has a 
substantially annular cross section. The tubular member 300 may be fabricated 
from any number of conventional commercially available materials such as, for 
example, Oilfield Country Tubular Goods (OCTG), 1 3 chromium steel tubing/casing, 
or L83, J55, or P1 10 API casing. 

[0115] In an exemplary embodiment the interior 300a of the tubular member 
300 has a substantially circular cross section. Furthermore, in an exemplary 
embodiment, the interior region 300a of the tubular member includes a first inside 
diameter D 1f an intermediate inside diameter D INT , and a second inside diameter D 2 . 
In an exemplary embodiment, the first and second inside diameters, D 1 and D 2 , are 
substantially equal. In an exemplary embodiment, the first and second inside 
diameters, D, and D 2 , are greater than the intermediate inside diameter D INT . 
[0116] The first end 300b of the tubular member 300 is coupled to the 
intermediate portion 300d by. the first tapered portion 300c, and the second end 
300f of the tubular member is coupled to the intermediate portion by the second 
tapered portion 300e. In an exemplary embodiment, the outside diameters of the 
first and second ends, 300b and 300f, of the tubular member 300 is greater than the 
outside diameter of the intermediate portion 300d of the tubular member. The first 
and second ends, 300b and 300f, of the tubular member 300 include wall 
thicknesses, t, and t 2 , respectively. In an exemplary embodiment, the outside 
diameter of the intermediate portion 300d of the tubular member 300 ranges from 
about 75% to 98% of the outside diameters of the first and second ends, 300a and 



300f. The intermediate portion 300d of the tubular member 300 includes a wall 
thickness t, NT . 

[0117] In an exemplary embodiment, the wall thicknesses t, and t 2 are 
substantially equal in order to provide substantially equal burst strength for the first 
and second ends, 300a and 300f, of the tubular member 300. In an exemplary 
embodiment, the wall thicknesses, t n and t 2 , are both greater than the wall thickness 
t 1NT in order to optimally match the burst strength of the first and second ends, 300a 
and 300f, of the tubular member 300 with the intermediate portion 300d of the 
tubular member 300. 

[0118] In an exemplary embodiment, the first and second tapered portions, 
300c and 300e, are inclined at an angle, a, relative to the longitudinal direction 
ranging from about 0 to 30 degrees in order to optimally facilitate the radial 
expansion of the tubular member 300. In an exemplary embodiment, the first and 
second tapered portions, 300c and 300e, provide a smooth transition between the 
first and second ends, 300a and 300f, and the intermediate portion 300d, of the 
tubular member 300 in order to minimize stress concentrations. 
[0119] The intermediate sealing member 300g is coupled to the outer surface 
of the intermediate portion 300d of the tubular member 300. In an exemplary 
embodiment, the intermediate sealing member 300g seals the interface between 
the intermediate portion 300d of the tubular member 300 and the interior surface 
of a wellbore casing 305, or other preexisting structure, after the radial expansion 
and plastic deformation of the intermediate portion 300d of the tubular member 300. 
In an exemplary embodiment, the intermediate sealing member 300g has a 
substantially annular cross section. In an exemplary embodiment, the outside 
diameter of the intermediate sealing member 300g is selected to be less than the 
outside diameters of the first and second ends, 300a and 300f, of the tubular 
member 300 in order to optimally protect the intermediate sealing member 300g 
during placement of the tubular member 300 within the wellbore casings 305. The 



intermediate sealing member 300g may be fabricated from any number of 
conventional commercially available materials such as, for example, thermoset or 
thermoplastic polymers. In an exemplary embodiment, the intermediate sealing 
member 300g is fabricated from thermoset polymers in order to optimally seal the 
radially expanded intermediate portion 300d of the tubular member 300 with the 
wellbore casing 305. In several alternative embodiments, the sealing member 300g 
includes one or more rigid anchors for engaging the wellbore casing 305 to thereby 
anchor the radially expanded and plastically deformed intermediate portion 300d of 
the tubular member 300 to the wellbore casing. 

[0120] Referring to Figs. 4, and 5a to 5d, in an exemplary embodiment, the 
tubular member 300 is formed by a process 400 that includes the steps of: (1) 
upsetting both ends of a tubular member in step 405; (2) expanding both upset ends 
of the tubular member in step 410; (3) stress relieving both expanded upset ends 
of the tubular member in step 415; (4) forming threaded connections in both 
expanded upset ends of the tubular member in step 420; and (5) putting a sealing 
material on the outside diameter of the non-expanded intermediate portion of the 
tubular member in step 425. 

[0121] As illustrated in FIG. 5a, in step 405, both ends, 500a and 500b, of a 
tubular member 500 are upset using conventional upsetting methods. The upset 
ends, 500a and 500b, of the tubular member 500 include the wall thicknesses t, and 
t^. The intermediate portion 500c of the tubular member 500 includes the wall 
thickness t INT and the interior diameter D INT . In an exemplary embodiment, the wall 
thicknesses t, and tj are substantially equal in order to provide burst strength that 
is substantially equal along the entire length of the tubular member 500. In an 
exemplary embodiment, the wall thicknesses t, and t 2 are both greater than the wall 
thickness t^ in order to provide burst strength that is substantially equal along the 
entire length of the tubular member 500, and also to optimally facilitate the 
formation of threaded connections In the first and second ends, 500a and 500b. 



[0122] As illustrated in Fig. 5b, in steps 410 and 415, both ends, 500a and 
500b, of the tubular member 500 are radially expanded using conventional radial 
expansion methods, and then both ends, 500a and 500b, of the tubular member are 
stress relieved. The radially expanded ends, 500a and 500b, of the tubular 
member 500 include the interior diameters D, and D 2 . In an exemplary 
embodiment, the interior diameters D, and D 2 are substantially equal in order to 
provide a burst strength that is substantially equal. In an exemplary embodiment, 
the ratio of the interior diameters and D 2 tothe interior diameter D INT ranges from 
about 100% to 120% in order to facilitate the subsequent radial expansion of the 
tubular member 500. 

[0123] In a preferred embodiment, the relationship between the wall 
thicknesses t„ t 2 , and t INT of the tubular member 500; the inside diameters D,. D 2 
and D, NT of the tubular member 500; the inside diameter of the wellbore 

casing, or other structure, that the tubular member 500 will be inserted into; and the 
outside diameter of the expansion cone that will be used to radially expand the 
tubular member 500 within the wellbore casing is given by the following expression: 

Dwellbore-2-l, 2. D, Z +i WT -D lfrT ] (l) 

where t, = t 2 ; and 
D, = D 2 . 

By satisfying the relationship given in equation (1), the expansion forces placed 
upon the tubular member 500 during the subsequent radial expansion process are 
substantially equalized. More generally, the relationship given in equation (1) may 
be used to calculate the optimal geometry for the tubular member 500 for 
subsequent radial expansion and plastic deformation of the tubular member 500 for 
fabricating and/or repairing a wellbore casing, a pipeline, or a structural support. 
[0124] As illustrated in FIG. 5c, in step 420, conventional threaded 
connections, 500d and 500e, are formed in both expanded ends, 500a and 500b, 
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of the tubular member 500. In an exemplary embodiment, the threaded 
connections. 500d and 500e. are provided using conventional processes forform.ng 
pin and box type threaded connections available from Atlas- Bradford. 
[0125] As illustrated in Fig. 5d. in step 425. a sealing member 500f is then 
applied onto the outside diameter of the non-expanded intermediate portion 500c 
of the tubular member 500. The sealing member 500f may be applied to the 
outside diameter of the non-expanded intermediate portion 500c of the tubular 
member 500 using any number of conventional commercially available methods. 
In a preferred embodiment, the sealing member 500f is applied to the outside 
diameter of the intermediate portion 500c of the tubular member 500 us.ng 
commercially available chemical and temperature resistant adhesive bonding. 
[01 28] In an exemplary embodiment, the expandable tubular members, 206, 
214. and 220. of the system 200 are substantially identical to. and/or incorporate 
one or more of the teachings of, the tubular members 300 and 500. 
[0127] Referring to Fig. 6, an exemplary embodiment of tubular expansion 
cone 600 for radially expanding the tubular members 206. 214. 220, 300 and 500 
will now be described. The expansion cone 600 defines a passage 600a and 
includes a front end 605. a rear end 610, and a radial expansion section 615. 
[0128] In an exemplary embodiment, the radial expansion section 615 
includes a first conical outer surface 620 and a second conical outer surface 625. 
The first conical outer surface 620 includes an angle of attack a, and the second 
conical outer surface 625 includes an angle of attack a 2 . In an exemplary 
embodiment, the angle of attack a, is greater than the angle of attack a 2 . In this 
manner, the first conical outer surface 620 optimally radially expands the 
intermediate portions. 206c. 214c, 220c, 300d, and 500c, of the tubular members, 
206, 214, 220, 300. and 500, and the second conical outer surface 525 optimally 
radially expands the pre-expanded first and second ends, 206a and 206d, 214a and 
214d, 220a and 220d. 300b and 300f . and 500a and 500b. of the tubular members. 



206 214 220 300 and 500. In an exemplary embodiment, the first conical outer 
surface S20 indudes an angie of attack a, ranging from about 8 to 20 degrees and 
the second conrcal outer surface 625 includes an angle of attack a, ranging from 
abou, 4 to 15 degrees in order to optimally radially expand and plastically deform 
the tubular members, 206. 214, 220, 300 and 500, More generally, the expansron 
cone 600 may include 3 or more adjacent conical outer surfaces having angles of 
attack that debase from the front end 605 of the expansion cone 600 to the rear 
end 610 of the expansion cone 600. 

mnsi Referring to Fig. 7. another exemplary embodiment of a tubular 
expansion cone 700 defines a passage 700a and includes a front end 705. a rear 
end 710. and a radial expansion section 715. In an exemplary embodiment the 
rad ia, expansion section 715 includes an outer surface having a substernal., 
parabolic outer profile .hereby providing a paraboloid shape. In this manner, the 
uter surface of the radial expansion section 715 provides an angle of attack that 
constant* decreases from a maximum a, the front end 705 of the expansion cone 
700 toaminimum a. tbe rear end710of the expansion cone. TheparaboliC outer 

profileoffheoutersurface of the radial expansion section 715 may deformed using 
a plurality of adjacent discrete conical sections and/or using a continuous curved 
surface, in this manner, .he region of the outer surface of the radia, expanse 
seOion 7.5 adjacen..o me fron. end 705 of the expansion cone 700 •«««•"* 
radially expand .he intermediate portions, 206c, 214c, 220c. 300d, and 500c, of.be 
tubular members. 206. 214. 220. 300, and 500, while the region of the outer surface 
of .he radial expansion section 715 adjacen. .o the rear end 710 of the expansion 
cone 700 may optimally radial* expand the pre-expanded firs, and seconc ends 
206a and 206d. 214a and 214d. 220a and 220d. 300b and 300f. and 500a and 
500b of .he tubular members. 206, 214. 220. 300 and 500. In an exemplary 
embedment, the parabolic profile of me outer surface of the radia, ^xpansron 
section 715 is selected to provide an angle of attack that ranges from about 8 to 20 

to 



degrees in the vicinity of the front end 705 of the expansion cone 700 and an angle 
of attack in the vicinity of the rear end 710 of the expansion cone 700 from about 
4 to 15 degrees. 

[0130] In an exemplary embodiment, the tubular expansion cone 204 of the 
system 200 is substantially identical to the expansion cones 600 or 700, and/or 
incorporates one or more of the teachings of the expansion cones 600 and/or 700. 
[01 31] In several alternative embodiments, the teachings of the apparatus 
130, the system 200, the expandable tubular member 300, the method 400, and/or 
the expandable tubular member 500 are at least partially combined. 
[0132] Referring to Fig. 8. in an alternative embodiment, conventional 
temperature, pressure, and flow sensors, 802, 804, and 806, respectively, are 
operably coupled to the perforated tubulars 145 of the apparatus 130. The 
temperature, pressure, and flow sensors, 802, 804. and 806, respectively, in turn 
are operably coupled to a controller 810 that receives and processes the output 
signals generated by the temperature, pressure, and flow sensors to thereby control 
the operation of the flow control valves 160 to enhance the operational efficiency 
of the apparatus 130. In several exemplary embodiments, the control algorithms 
utilized by the controller 810 for controlling the operation of the flow control valves 
1 60 as a function of the operating temperature, pressure, and flow rates within the 
perforated tubular members 145 are conventional. 

[0133] Referring to Fig. 9, in an alternative embodiment, a solid tubular 
member 905 is coupled to one of the perforated tubular members 145 by radially 
expanding and plastically deforming the solid tubular member into engagement with 
the perforated tubular member in a conventional manner and/or using one or more 
of the radial expansion methods disclosed in one or more of the following: (1) U.S. 
patent application serial no. 09/454,139, attorney docket no. 25791.03.02, filed on 
12/3/1999. (2) U.S. patent application serial no. 09/510,913, attorney docket no. 
25791.7.02, filed on 2723/2000, (3) U.S. patent application serial no. 09/502,350, 



attorney docket no. 25791 .8.02. filed on 2/1 0/2000, (4) U.S. patent application serial 
no. 09/440.338, attorney docket no. 25791 .9.02. filed on 1 1/15/1999. (5) U.S. patent 
application serial no. 09/523.460, attorney docket no. 25791.11.02. filed on 
3/10/2000. (6) U.S. patent application serial no. 09/512,8*95. attorney docket no. 
25791 .12.02. filed on 2/24/2000, (7) U.S. patent application serial no. 09/51 1 .941 . 
attorney docket no. 25791.16.02, filed on 2/24/2000. (8) U.S. patent application 
serial no. 09/588,946, attorney docket no. 25791 .17.02. filed on 6/7/2000. (9) U.S. 
patent application serial no. 09/559.122, attorney docket no. 25791 .23.02, filed on 
4/26/2000, (1 0) PCT patent application serial no. PCT/US00/1 8635, attorney docket 
no. 25791.25.02, filed on 7/9/2000, (11) U.S. provisional patent application serial 
no. 60/162,671, attorney docket no. 25791.27. filed on 11/1/1999. (12) U.S. 
provisional patent application serial no. 60/154,047, attorney docket no. 25791.29, 
filed on 9/16/1999, (13) U.S. provisional patent application serial no. 60/159,082, 
attorney docket no. 25791.34, filed on 10/12/1999, (14) U.S. provisional patent 
application serial no. 60/159.039, attorney docket no. 25791.36. filed on 
10/12/1999. (15) U.S. provisional patent application serial no. 60/159,033, attorney 
docket no. 25791.37, filed on 10/12/1999, (16) U.S. provisional patent application 
serial no. 60/212,359, attorney docket no. 25791.38. filed on 6/19/2000, (17) U.S. 
provisional patent application serial no. 60/165,228, attorney docket no. 25791 .39, 
filed on 1 1/12/1999, (18) U.S. provisional patent application serial no. 60/221.443, 
attorney docket no. 25791.45, filed on 7/28/2000. (19) U.S. provisional patent 
application serial no. 60/221 ,645, attorney docket no. 25791 .46. filed on 7/28/2000, 
(20) U.S. provisional patent application serial no. 60/233,638. attorney docket no. 
25791.47, filed on 9/18/2000, (21) U.S. provisional patent application serial no. 
60/237,334, attorney docket no. 25791 .48, filed on 1 0/2/2000, (22) U.S. provisional 
patent application serial no. 60/270,007, attorney docket no. 25791.50, filed on 
2/20/2001 ; (23) U.S. provisional patent application serial no. 60/262.434, attorney 
docket no. 25791.51, filed on 1/17/2001; (24) U.S. provisional patent application 



serial no. 60/259,486, attorney docket no. 25791.52, filed on 1/3/2001; (25) U.S. 
provisional patent application serial no. 60/303,740, attorney docket no. 25791.61, 
filed on 7/6/2001; (26) U.S. provisional patent application serial no. 60/313,453, 
attorney docket no. 25791.59, filed on 8/20/2001; (2?) U.S. provisional patent 
application serial no. 60/317,985, attorney docket no. 25791 .67, filed on 9/6/2001 ; 
(28) U.S. provisional patent application serial no. 60,318,386, attorney docket no. 
25791.67.02, filed on 9/10/2001; and (29) U.S. utility patent application serial no. 
09/969,922, attorney docket no. 25791.69, filed on 10/3/2001, the disclosures of 
which are incorporated herein by reference. In this manner, the solid tubular 
member 905 fluidicly seals the radial passages formed in the perforated tubular 
member 145 thereby preventing the passage of fluidic materials and/or formation 
materials through the perforated tubular member. 

[0134] Referring to Fig. 10, in an alternative embodiment, the radial openings 
in one of the perforated tubular members 145 are sealed by injecting a hardenable 
fluidic sealing material 1005 into the radial openings in the one perforated tubular 
member by positioning a closed ended pipe 1010 having one or more radial 
openings 1010a within the one perforated tubular member 145. Conventional 
sealing members 1015 and 1020 then seal the interface between the pipe 1010 and 
the opposite ends of the one perforated tubular member 145. The hardenable 
fluidic sealing material 1005 is then injected into the radial openings in the one 
perforated tubular member 145. The sealing members 140 prevent the passage of 
the hardenable fluidic sealing material out of the annulus between the one 
perforated tubular member 145 and the formation 125. The pipe 1010 and sealing 
members, 1015 and 1020, are then removed from the apparatus 130, and the 
hardenable fluidic sealing material is allowed to cure. A conventional drill string may 
then be used to remove any excess cured sealing material from the interior surface 
of the one perforated tubular member 145. In an exemplary embodiment, the 
hardenable fluidic sealing material is a curable epoxy resin. 
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I0135 J In an alternative embodiment, as illustrated in Fig. 1 1 . one or more of 
.heperforated tubular members 145 ofthe apparatus 130 are radiallye*panded and 
piastioally deformed into contaot with the surrounding formation 125 thereby 
compressing the surrounding formation. In this manner, the surrounding format™ 
126 is maintained in a state of compression thereby stabilizing the surroundtng 
formation, reducing the flow of loose panicles from the surrounding formafon into 
the radial openings of the perforated tubular member 145. and enhancing the 
recovery of hydrocarbons from the surrounding formation. 
[0136] m an alternative embodiment, a seismic source 1 1 05 is positioned on 
a surface location to thereby impart seismic energy into the formation 125. In th,s 
manner, particles lodged in the radial openings in the perforated tubular member 
145 may be dislodged from the radial openings thereby enhancing the subsequent 
recovery of hydrocarbons from the formation 1 25. 

tout] |nanalternattveembodiment.aftertheperforatedtubularmember 145 
hasbeen radially expanded and plastically formed into contact with the surrounding 
formation 125. thereby coupling the perforated tubular member 145 to the 
surrounding formation, an impulsive load is applied to the perforated tubular 
member. The impulsive toad may be applied to the perforated tubular member 145 
by applying the load to the end of the apparatus 130. The impu.sive load is then 
transferred to the surrounding formation 125 thereby compacting and/or slurrifytng 
the surrounding formation. As a result, the recovery of hydrocarbons from the 
formation 125 is enhanced. 

[0138] In an alternative embodiment, as illustrated in Fig. 12, a wellbore. 
casing1205 having oneor more perforations 12101s positioned within the wellbore 
105thattraversestheformation125. When the apparatus 130 is positioned wrthm 
the wellbore 105. one or more of the perforated tubular members 145 of the 
apparatus 1 30 are radially expanded and plastically deformed into contact wrth the 
wellbore casing 1205 thereby compressing the surrounding formation 125. In th,s 
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manner, the surrounding formation 125 is maintained in a state or oompress,on 
thereby stabilizing the surrounding formation, reduoing the flow of loose pamcles 
from the surrounding formation into the radial openings of the perforated tubular 
member 145. and enhanoing the recovery of hydrocarbons from the surround.ng 
formation. 

[0139] In an alternative embodiment, a seismic source 1215 is positioned on 
a surface location to thereby impart seismic energy into the formation 125. In this 
manner, particles lodged in the radial openings in the perforated tubular member 
145 may be dislodged from the radial openings thereby enhancing the subsequent 
recovery of hydrocarbons from the formation 125. 

[0140] In an alternative embodiment, after the perforated tubular member 1 45 
has been radially expanded and plastically formed into contact with the wellbore 
casing 1205, thereby coupling the perforated tubular member 145 to the 
surrounding formation, an impulsive load is applied to the perforated tubular 
member The impulsive load may be applied to the perforated tubular member 145 
by applying the load to the end of the apparatus 130. The imputeive load is then 
transferred to the surrounding formation 125 thereby compacting and/or slurr.fy.ng 
the surrounding formation. As a result, the recovery of hydrocarbons from the 
formation 125 is enhanced. 

[0141] Referring to Fig. 13, ' in an alternative embodiment, one or more 
perforated tubular members 1305 are coupled to one of the perforated tubular 
members 145 by radially expanding and plastically deforming the perforated tubular 
member into engagement with the perforated tubular member in a conventional 
manner and/or using one or more of the radial expansion methods disclosed .n one 
or more of the following: (1) U.S. patent application serial no. 09/454.139, attorney 
docket no. 25791.03.02, filed on 12/3/1999. (2) U.S. patent application serial no. 
09/510 913, attorney docket no. 25791.7.02, filed on 2/23/2000. (3) U.S. patent 
application serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 
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2/10/2000, (4) U.S. patent application serial no. 09/440,338, attorney docket no. 
25791.9.02, filed on 1 1/15/1999, (5) U.S. patent application serial no. 09/523,460, 
attorney docket no. 25791.11.02, filed on 3/10/2000. (6) U.S. patent application 
serial no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, (7) U.S. 
patent application serial no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, (8) U.S. patent application serial no. 09/588,946, attorney docket no. 
25791.17.02, filed on 6/7/2000, (9) U.S. patent application serial no. 09/559.122. 
attorney docket no. 25791.23.02, filed on 4/26/2000, (10) PCT patent application 
serial no. PCT/US00/1 8635, attorney docket no. 25791.25.02, filed on 7/9/2000, 
(11) U.S. provisional patent application serial no. 60/162,671, attorney docket no. 
25791.27, filed on 11/1/1999, (12) U.S. provisional patent application serial no. 
60/154,047, attorney docket no. 25791.29, filed on 9/16/1999, (13) U.S. provisional 
patent application serial no. 60/159,082, attorney docket no. 25791.34, filed on 
10/12/1 999, (14) U.S. provisional patent application serial no. 60/159,039. attorney 
docket no. 25791.36, filed on 10/12/1999, (15) U.S. provisional patent application 
serial no. 60/159,033, attorney docket no. 25791.37, filed on 10/12/1999, (16) U.S. 
provisional patent application serial no. 60/212,359. attorney docket no. 25791.38, 
filed on 6/19/2000, (17) U.S. provisional patent application serial no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999, (18) U.S. provisional patent 
application serial no. 60/221 ,443, attorney docket no. 25791 .45, filed on 7/28/2000, 
(19) U.S. provisional patent application serial no. 60/221,645, attorney docket no. 
25791 .46, filed on 7/28/2000, (20) U.S. provisional patent application serial no. 
60/233,638, attorney docket no. 25791.47, filed on 9/18/2000, (21) U.S. provisional 
patent application serial no. 60/237,334, attorney docket no. 25791.48, filed on 
10/2/2000, (22) U.S. provisional patent application serial no. 60/270,007, attorney 
docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional patent application 
serial no. 60/262,434, attorney docket no. 25791.51, filed on 1/17/2001; (24) U.S. 
provisional patent application serial no. 60/259,486, attorney docket no. 25791 .52, 
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filed on 1/3/2001; (25) U.S. provisional patent application serial no. 60/303,740, 

attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S. provisional patent 

application serial no. 60/31 3,453, attorney docket no. 25791 .59. filed on 8/20/2001 ; 

(27) U.S. provisional patent application serial no. 60/317,985, attorney docket no. 

25791.67, filed on 9/6/2001; (28) U.S. provisional patent application serial no. 

60/318,386, attorney docket no. 25791.67.02, filed on 9/10/2001; and (29) U.S. 

utility patent application serial no. 09/969,922, attorney docket no. 25791.69, filed 
on 10/3/2001, the disclosures of which are incorporated herein by reference. In 
this manner, the perforated tubular member 905 modifies the flow characteristics 
of the perforated tubular member 145 thereby permitting the operator of the 
apparatus 130 to modify the overall flow characteristics of the apparatus. 
[0142] In an alternative embodiment, as illustrated in Fig. 14, a one-way valve 
1405 such as, for example, a check valve fluidicly couples the interior of a pair of 
adjacent perforated tubular members, 145a and 145b, that extract hydrocarbons 
from corresponding subterranean zones A and B. In this manner, if zone B 
becomes depleted, hydrocarbons that are being extracted from zone A will not flow 
into the depleted zone B. 

[0143] In an alternative embodiment, as illustrated in Fig. 15, the apparatus 
1 30 is used to extract geothermal energy from a targeted subterranean geothermal 
zone 1505. In this manner, the operational efficiency of the extraction of 
geothermal energy is significantly enhanced due to the increased internal diameters 
of the various radially expanded elements of the apparatus 1 30 that permit greater 
volumetric flows. 

[0144] In an alternative embodiment, the perforated tubular members, 145, 
210, 212, 216, 218, and 1305 of the apparatus 130 may be cleaned by further radial 
expansion of the perforated tubular members. In an exemplary embodiment, the 
amount of further radial expansion required to clean the radial passages of the 
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us 91? 216 218 and 1305 of the apparatus 
perforated tubular members 145, 210, 212, zib. z 10, a 

1 30 ranged from about 1 % to 2%. 

[0145] An apparatus has been described that includes a zona! isotat.cn 

assembly induding one or more solid tubular members, each solid tubuiar member 

including one or more externa, seals, and one or more perforated tubular members 

coupled to the solid tubuiar members, and a shoe coupled ,o .he zonal .solabon 

assembly. In an exemplary embodiment, the zonal isolation assembly further 

incl udes one or more intermediate solid tubular members coupied I to and 

fcterteaved among me perforated tubular members, each intermediate so„d tub a 

me mber including one or more external seals. In an exemplary <"*°*"^ 
.onalisolationassemblyfurtherinoludesoneormorevahremembersforcon^ng 

the flow of fluidic materials between the tubular members. In an exemplary 
embodiment, oneor more oftte intermediate sotidtubularmembersirtoludeoneor 
more valve members. 

,0146] An apparatus has also been described mat includes a zonal ,sola.»n 
assemb,y that indudes one or more prima* solid tubulars. each prima* solrd 
tuhular including one or more external annu,ar seais. n perforated «ubu,ara coupled 
,o the prima* solid tubulars. and n-1 intermediate solid tubulars coupled to and 
interleaved amongmeperfora.ed.ubulars.eachintermedia.esolidtubuiarmclud.ng 

one or more external annular seals, and a shoe coupled to Ihe zonal .solabon 

[0147] ' A method of isolating a first subterranean zone from a second 
subterranean zone m a wellbora has also been described that indudes positioning 
one or more primary soBd lobulars within the weltoore, the primary solki tubufcrs 
traversing the firs, subterranean zone, positioning one or more perforated tubulars 
within the wellborn, the perforated tubular* traversing the second subterranean 
zone, fluididy coupling the perforated tubuiars and the primary sdid tubulars. and 
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preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid and perforated tubulars. 
[0148] A method of extracting materials from a producing subterranean zone 
in a wellbore, at least a portion of the wellbore including a casing, has also been 
described that includes positioning one or more primary solid tubulars within the 
wellbore, fluidicly coupling the primary solid tubulars with the casing, positioning one 

or more perforated tubulars within the wellbore, the perforated tubulars traversing 
the producing subterranean zone, fluidicly coupling the perforated tubulars with the 
primary solid tubulars, fluidicly isolating the producing subterranean zone from at 
least one other subterranean zone within the wellbore, and fluidicly coupling at least 
one of the perforated tubulars with the producing subterranean zone. In an 
exemplary embodiment, the method further includes controllably fluidicly decoupling 
at least one of the perforated tubulars from at least one other of the perforated 
tubulars. 

[0149] An apparatus has also been described that includes a subterranean 
formation including a wellbore, a zonal isolation assembly at least partially 
positioned within the wellbore that includes one or more solid tubular members, 
each solid tubular member including one or more external seals, and one or more 
perforated tubular members coupled to the solid tubular members, and a shoe 
positioned within the wellbore coupled to the zonal isolation assembly, wherein at 
least one of the solid tubular members and the perforated tubular members are 
formed by a radial expansion process performed within the wellbore. In an 
exemplary embodiment, the zonal isolation assembly further includes one or more 
intermediate solid tubular members coupled to and interleaved among the 
perforated tubular members, each intermediate solid tubular member including one 
or more external seals, wherein at least one of the solid tubular members, the 
perforated tubular members, and the intermediate solid tubular members are 
formed by a radial expansion process performed within the wellbore. In an 



exemplary embodiment, the zonal isolation assembly further comprises one or more 
valve members for controlling the flow of fluids between the solid tubular members 
and the perforated tubular members. In an exemplary embodiment, one or more 
of the intermediate solid tubular members include one ot more valve members for 
controlling the flow of fluids between the solid tubular members and the perforated 
tubular members. 

[0150] An apparatus has also been described that includes a subterranean 
formation including a wellbore, a zonal isolation assembly positioned within the 
wellbore that includes one or more primary solid tubulars, each primary solid tubular 
including one or more external annular seals, n perforated tubulars positioned 
coupled to the primary solid tubulars, and n-1 intermediate solid tubulars coupled 
to and interleaved among the perforated tubulars, each intermediate solid tubular 
including one or more external annular seals, and a shoe coupled to the zonal 
isolation assembly, wherein at least one of the primary solid tubulars, the perforated 
tubulars, and the intermediate solid tubulars are formed by a radial expansion 
process performed within the wellbore. 

[0151] A method of isolating a first subterranean zone from a second 
subterranean zone in a wellbore has also been described that includes positioning 
one or more primary solid tubulars within the wellbore, the primary solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore, the perforated tubulars traversing the second subterranean 
zone, radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore, fluidicly coupling the perforated tubulars and the 
primary solid tubulars, and preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to 
the primary solid tubulars and perforated tubulars. 

[01 52] A method of extracting materials from a producing subterranean zone 
in a wellbore, at least a portion of the wellbore including a casing, has also been 



described that includes positioning one or more primary solid tubulars within the 
wellbore, positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding 
at least one of the primary solid tubulars and the perforated tubulars within the 
wellbore, fluidicly coupling the primary solid tubulars with the casing, fluidicly 
coupling the perforated tubulars with the primary solid tubulars, fluidicly isolating the 
producing subterranean zone from at least one other subterranean zone within the 
wellbore, and fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone. In an exemplary embodiment, the method further 
includes controllably fluidicly decoupling at least one of the perforated tubulars from 
at least one other of the perforated tubulars. 

[01 53] An apparatus has also been described that includes a subterranean 
formation including a wellbore, a zonal isolation assembly positioned within the 
wellbore that includes n solid tubular members positioned within the wellbore, each 
solid tubular member including one or more external seals, and n-1 perforated 
tubular members positioned within the wellbore coupled to and interleaved among 
the solid tubular members, and a shoe positioned within the wellbore coupled to the 
zonal isolation assembly. In an exemplary embodiment, the zonal isolation 
assembly further comprises one or more valve members for controlling the flow of 
fluids between the solid tubular members and the perforated tubular members. In 
an exemplary embodiment, one or more of the solid tubular members include one 
or morevalve members for controlling the flow of fluids between the solid tubular 
members and the perforated tubular members. 

[0154] A system for isolating a first subterranean zone from a second 
subterranean zone in a wellbore has also been described that includes means for 
positioning one or more primary solid tubulars within the wellbore, the primary solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore, the perforated tubulars traversing the 
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second subterranean zone, means for fiuidicly coupling the perforated tubulars and 
the primary solid tubulars, and means for preventing the passage of fluids from the 
first subterranean zone to the second subterranean zone within the wellbore 
external to the primary solid tubulars and the perforated tubulars. 
[0155] A system for extracting materials from a producing subterranean zone 
in a wellbore, at least a portion of the wellbore including a casing, has also been 
described that includes means for positioning one or more primary solid tubulars 
within the wellbore, means for fiuidicly coupling the primary solid tubulars with the 
casing, means for positioning one or more perforated tubulars within the wellbore, 
the perforated tubulars traversing the producing subterranean zone, means for 
fiuidicly coupling the perforated tubulars with the primary solid tubulars, means for 
fiuidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore, and means for fiuidicly coupling at least one 
of the perforated tubulars with the producing subterranean zone. In an exemplary 
embodiment, the system further includes means for controllably fiuidicly decoupling 
at least one of the perforated tubulars from at least one other of the perforated 
tubulars. 

[0156] A system for isolating a first subterranean zone from a second 
subterranean zone in a wellbore has also been described that includes means for 
positioning one or more primary solid tubulars within the wellbore, the primary solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore, the perforated tubulars traversing the 
second subterranean zone, means for radially expanding at least one of the primary 
solid tubulars and perforated tubulars within the wellbore, means for fiuidicly 
coupling the perforated tubulars and the primary solid tubulars, and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars. 

51 



[0157] A system for extracting materials from a producing subterranean zone 
in a wellbore, at least a portion of the wellbore including a casing, has also been 
described that includes means for positioning one or more primary solid tubulars 
within the wellbore, means for positioning one or more perforated tubulars within the 
wellbore, the perforated tubulars traversing the producing subterranean zone, 
means for radially expanding at least one of the primary solid tubulars and the 
perforated tubulars within the wellbore, means for fluidicly coupling the primary solid 
tubulars with the casing, means forfluidicly coupling the perforated tubulars with the 
solid tubulars, means for fluidicly isolating the producing subterranean zone from 
at least one other subterranean zone within the wellbore, and means for fluidicly 
coupling at least one of the perforated tubulars with the producing subterranean 
zone. In an exemplary embodiment, the system further includes means for 
controllably fluidicly decoupling at least one of the perforated tubulars from at least 
one other of the perforated tubulars. 

[0158] Asystem forisolating subterranean zones traversed by a wellbore has 
also been described that includes a tubular support member defining a first 
passage, a tubular expansion cone defining a second passage fluidicly coupled to 
the first passage coupled to an end of the tubular support member and comprising 
a tapered end, a tubular liner coupled to and supported by the tapered end of the 
tubular expansion cone, and a shoe defining a valveable passage coupled to an 
end of the tubular liner, wherein the tubular liner includes one or more expandable 
tubular members that each include a tubular body comprising an intermediate 
portion and first and second expanded end portions coupled to opposing ends of 
the intermediate portion, and a sealing member coupled to the exterior surface of 
the intermediate portion, and 

one or more slotted tubular members coupled to the expandable tubular members, 
wherein the inside diameters of the other tubular members are greater than or equal 
to the outside diameter of the tubular expansion cone. In an exemplary 



embodiment, the wall thicknesses of the first arid second expanded end portions 
are greater than the wall thickness of the intermediate portion. In an exemplary 
embodiment, each expandable tubular member further includes a first tubular 
transitionary member coupled between the first expanded end portion and the 
intermediate portion, and a second tubular transitionary member coupled between 
the second expanded end portion and the intermediate portion, wherein the angles 
of inclination of the first and second tubular transitionary members relative to the 
intermediate portion ranges from about 0 to 30 degrees. In an exemplary 
embodiment, the outside diameter of the intermediate portion ranges from about 75 
percent to about 98 percent of the outside diameters of the first and second 
expanded end portions. In an exemplary embodiment, the burst strength of the first 
and second expanded end portions is substantially equal to the burst strength of the 
intermediate tubular section. In an exemplary embodiment, the ratio of the inside 
diameters of the first and second expanded end portions to the interior diameter of 
the intermediate portion ranges from about 100 to 120 percent. In an exemplary 
embodiment, the relationship between the wall thicknesses t 1f t 2 , and t INT of the first 
expanded end portion, the second expanded end portion, and the intermediate 
portion, respectively, of the expandable tubular members, the inside diameters D 1f 
D 2 and D INT of the first expanded end portion, the second expanded end portion, 
and the intermediate portion, respectively, of the expandable tubular members, and 
the inside diameter D weilbore of the wellbore casing that the expandable tubular 
member will be inserted into, and the outside diameter of the expansion cone 
that will be used to radially expand the expandable tubular member within the 
wellbore is given by the following expression: 

Dwellbore-2*U>D x >^-[(/, -t^D^ + t m *D m ] 

wherein t, = ^ and wherein D n = D 2 . In an exemplary embodiment, the tapered end 
of the tubular expansion cone includes a plurality of adjacent discrete tapered 



sections. In an exemplary embodiment, the angle of attack of the.adjacent discrete 
tapered sections increases in a continuous manner from one end of the tubular 
expansion cone to the opposite end of the tubular expansion cone. In an exemplary 
embodiment, the tapered end of the tubular expansion cone includes an paraboloid 
body. In an exemplary embodiment, the angle of attack of the outer surface of the 
paraboloid body increases in a continuous manner from one end of the paraboloid 
body to the opposite end of the paraboloid body. In an exemplary embodiment, the 
tubular liner comprises a plurality of expandable tubular members; and wherein the 
other tubular members are interleaved among the expandable tubular members. 
[01 59] A method of isolating subterranean zones traversed by a wellbore has 
also been described that includes positioning a tubular liner within the wellbore, and 
radially expanding one or more discrete portions of the tubular liner into 
engagement with the wellbore. In an exemplary embodiment, a plurality of discrete 
portions of the tubular liner are radially expanded into engagement with the 
wellbore. In an exemplary embodiment, the remaining portions of the tubular liner 
are not radially expanded. In an exemplary embodiment, one of the discrete 
portions of the tubular liner is radially expanded by injecting a fluidic material into 
the tubular liner; and wherein the remaining ones of the discrete portions of the 
tubular liner are radially expanded by pulling an expansion cone through the 
remaining ones of the discrete portions of the tubular liner. In an exemplary 
embodiment, the tubular liner comprises a plurality of tubular members; and wherein 
one or more of the tubular members are radially expanded into engagement with the 
wellbore and one or more qf the tubular members are not radially expanded into 
engagement with the wellbore. In an exemplary embodiment, the tubular members 
that are radially expanded into engagement with the wellbore comprise a portion 
that is radially expanded into engagement with the wellbore and a portion that is not 
radially expanded into engagement with the wellbore. In an exemplary 
embodiment, the tubular liner includes one or more expandable tubular members 
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that each include a tubular body comprising an intermediate portion and first and 
second expanded end portions coupled to opposing ends of the intermediate 
portion, and a sealing member coupled to the exterior surface of the intermediate 
portion, and one or more slotted tubular members coupled to the expandable 
tubular members, wherein the inside diameters of the slotted tubular members are 
greater than or equal to the maximum inside diameters of the expandable tubular 
members. In an exemplary embodiment, the tubular liner includes a plurality of 
expandable tubular members; and wherein the slotted tubular members are 
interleaved among the expandable tubular members. 

[01 60] A system for isolating subterranean zones traversed by a wellbore has 
also been described that includes means for positioning a tubular liner within the 
wellbore, and means for radially expanding one or more discrete portions of the 
tubular liner into engagement with the wellbore. In an exemplary embodiment, a 
plurality of discrete portions of the tubular liner are radially expanded into 
engagement with the wellbore. In an exemplary embodiment, the remaining 
portions of the tubular liner are not radially expanded. In an exemplary 
embodiment, one discrete portion of the tubular liner is radially expanded by 
injecting a fluidic material into the tubular liner; and wherein the other discrete 
portions of the tubular liner are radially expanded by pulling an expansion cone 
through the other discrete portions of the tubular liner. In an exemplary 
embodiment, the tubular liner includes a plurality of tubular members; and wherein 
one or more of the tubular members are radially expanded into engagement with the 
wellbore and one or more of the tubular members are not "radially expanded into 
engagement with the wellbore. In an exemplary embodiment, the tubular members 
that are radially expanded into engagement with the wellbore include a portion that 
is radially expanded into engagement with the wellbore and a portion that is not 
radially expanded into engagement with the wellbore. 
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[0161] An apparatus for isolating subterranean zones has also been 
described that includes a subterranean formation defining a borehole, and a tubular 
liner positioned in and coupled to the borehole at one or more discrete locations. 
In an exemplary embodiment, the tubular liner is coupled to the borehole at a 
plurality of discrete locations. In an exemplary embodiment, the tubular liner is 
coupled to the borehole by a process that includes positioning the tubular liner 
within the borehole, and radially expanding one or more discrete portions of the 
tubular liner into engagement with the borehole. In an exemplary embodiment, a 
plurality of discrete portions of the tubular liner are radially expanded into 
engagement with the borehole. In an exemplary embodiment the remaining 
portions of the tubular liner are not radially expanded. In an exemplary 
embodiment, one of the discrete portions of the tubular liner is radially expanded by 
injecting a fluidic material into the tubular liner; and wherein the other discrete 
portions of the tubular liner are radially expanded by pulling an expansion cone 
through the other discrete portions of the tubular liner. In an exemplary 
embodiment, the tubular liner comprises a plurality of tubular members; and wherein 
one ormore of the tubular members are radially expanded into engagement with the 
borehole and one or more of the tubular members are not radially expanded into 
engagement with the borehole. In an exemplary embodiment, the tubular members 
that are radially expanded into engagement with the borehole include a portion that 
is radially expanded into engagement with the borehole and a portion that is not 
radially expanded into engagement with the borehole. In an exemplary 
embodiment, prior to the radial expansion the tubular liner includes one or more 
expandable tubular members that each include a tubular body comprising an 
intermediate portion and first and second expanded end portions coupled to 
opposing ends of the intermediate portion, and a sealing member coupled to the 
exterior surface of the intermediate portion, and one or more slotted tubular 
members coupled to the expandable tubular members, wherein the inside 



diameters of the slotted tubular members are greater than or equal to the maximum 

inside diameters of the expandable tubular members. In an exemplary 

embodiment, the tubular liner includes a plurality of expandable tubular members; 
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and wherein the slotted tubular members are interleaved among the expandable 
tubular members. 

[01 62] An apparatus has been described that includes a zonal isolation 
assembly including: one or more solid tubular members, each solid tubular member 
including one or more external seals, one or more perforated tubular members 
coupled to the solid tubular members, one or more flow control valves operably 
coupled to the perforated tubular members for controlling the flow of fluidic materials 
through the perforated tubular members, one or more temperature sensors operably 
coupled to one or more of the perforated tubular members for monitoring the 
operating temperature within the perforated tubular members, one or more pressure 
sensors operably coupled to one or more of the perforated tubular members for 
monitoring the operating pressure within the perforated tubular members, and one 
or more flow sensors operably coupled to one or more of the perforated tubular 
members for monitoring the operating flow rate within the perforated tubular 
members, a shoe coupled to the zonal isolation assembly, and a controller operably 
coupled to the flow control valves, the temperature sensors, the pressure sensors, 
and the flow sensors for monitoring the temperature, pressure and flow sensors and 
controlling the operation of the flow control valves. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 
process performed within the wellbore. 

[0163] A method of isolating a first subterranean zone from a second 
subterranean zone in a wellbore has also been described that includes positioning 
one or more solid tubulars within the wellbore, the solid tubulars traversing the first 
subterranean zone, positioning one or more perforated tubulars within the wellbore, 
the perforated tubulars traversing the second subterranean zone, radially expanding 
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at least one of the primary solid tubulars and perforated tubulars within the wellbore, 
fluidicly coupling the perforated tubulars and the solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the solid tubulars and perforated tubulars, monitoring 
the operating temperatures, pressures, and flow rates within one or more of the 
perforated tubulars, and controlling the flow of fluidic materials through the 
perforated tubulars as a function of the monitored operating temperatures, 
pressures, and flow rates. 

[01 64] A method of extracting materials from a producing subterranean zone 
in a wellbore, at least a portion of the wellbore including a casing, has also been 
described that includes positioning one or more solid tubulars within the wellbore, 
positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the producing subterranean zone, radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, fluidicly 
coupling the solid tubulars with the casing, fluidicly coupling the perforated tubulars 
with the solid tubulars, fluidicly isolating the producing subterranean zone from at 
least one other subterranean zone within the wellbore, fluidicly coupling at least one 
of the perforated tubulars with the producing subterranean zone, monitoring the 
operating temperatures, pressures, and flow rates within one or more of the 
perforated tubulars, and controlling the flow of fluidic materials through the 
perforated tubulars as a function of the monitored operating temperatures, 
pressures, and flow rates. 

[0165] A system for isolating a first subterranean zone from a second 
subterranean zone in a wellbore has also been described that includes means for 
positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, means for positioning one or more perforated 
tubulars within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars 
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and perforated tubulars within the wellbore, means for fluidicly coupling the 

perforated tubulars and the solid tubulars, means for preventing the passage of 

fluids from the first subterranean zone to the second subterranean zone within the 
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wellbore external to the solid tubulars and perforated tubulars, means for monitoring 
the operating temperatures, pressures, and flow rates within one or more of the 
perforated tubulars, and means for controlling the flow of fluidic materials through 
the perforated tubulars as a function of the monitored operating temperatures, 
pressures, and flow rates. 

[0166] A system for extracting materials from a producing subterranean zone 
in a wellbore, at least a portion of the wellbore including a casing, has also been 
described that includes means for positioning one or more solid tubulars within the 
wellbore, means for positioning one or more perforated tubulars within the wellbore, 
the perforated tubulars traversing the producing subterranean zone, means for 
radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore, means for fluidicly coupling the solid tubulars with the casing, 
means for fluidicly coupling the perforated tubulars with the solid tubulars, means 
for fluidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore, means for fluidicly coupling at least one of 
the perforated tubulars with the producing subterranean zone, means for monitoring 
the operating temperatures, pressures, and flow rates within one or more of the 
perforated tubulars, and means for controlling the flow of fluidic materials through 
the perforated tubulars as a function of the monitored operating temperatures, 
pressures, and flow rates. 

[01 67] An apparatus has also been described that includes a zonal isolation 
assembly including: one or more solid tubular members, each solid tubular member 
including one or more external seals, one or more perforated tubular members each 
including radial passages coupled to the solid tubular members, and one or more 
solid tubular liners coupled to the interior surfaces of one or more of the perforated 



tubular members for sealing at least some of the radial passages of the perforated 
tubular members, and a shoe coupled to the zonal isolation assembly. At least one 
of the solid tubular members and the perforated tubular members are formed by a 
radial expansion process performed within the wellbore, and the solid tubular liners 
are formed by a radial expansion process performed within the wellbore. 
[0168] A method of isolating a first subterranean zone from a second 
subterranean zone in a wellbore has also been described that includes positioning 
one or more solid tubulars within the wellbore, the solid tubulars traversing the first 
subterranean zone, positioning one or more perforated tubulars each including one 
or more radial passages within the wellbore, the perforated tubulars traversing the 
second subterranean zone, radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, fluidicly coupling the perforated tubulars and 
the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to 
the primary solid tubulars and perforated tubulars, positioning one or more solid 
tubular liners within the interior of one or more of the perforated tubulars, and 
radially expanding and plastically deforming the solid tubular liners within the interior 
of one or more of the perforated tubulars to fluidicly seal at least some of the radial 
passages of the perforated tubulars. 

[0169] A method of extracting materials from a producing subterranean zone 
in a wellbore, at least a portion of the wellbore including a casing, has also been 
described that includes positioning one or more solid tubulars within the wellbore, 
positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore, fluidicly coupling the solid tubulars with the 
casing, fluidicly coupling the perforated tubulars with the solid tubulars, fluidicly 
isolating the producing subterranean zone from at least one other subterranean 



zone within the wellbore, fluidiciy coupling at least one of the perforated tubulars 
wfth the producing subterranean zone, positioning one or more solid tubular liners 
wrthin the interior of one or more of the perforated tubulars. and radially expand,ng 
and plastically deforming the solid tubular liners within the interior of one or more 
of the perforated tubulars to fluidiciy seal at least some of the radial passages of the 
perforated tubulars. 

[0170] A system for isolating a first subterranean zone from a second 
subterranean zone in a wellbore has also been described that includes means for 
positioning one or more solid tubulars wHhin the wellbore, the solid tubulars 
tr a versingthefirstsubte, ra neanzone.meansforpositioningoneormoreperforated 

lobulars each including one or more radial passages within the wellbore. the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tububrs and perforated tubulars within the 
wellbore, means for fluidiciy coupling the perforated tubulars and the solid tubulars. 
means for preventing the passage of fluids from the first subterranean zone to the 
second subterranean zone within the wellbore external to the primary solid tubulars 
andperforatedtubulars.meansforpositioningoneormoreso.idtubularlinerswrth.n 

the interior of one or more of the perforated tubulars. and means for rad.aily 
expanding and plastically deforming the solid tubular liners within the interior of one 
or more of the perforated tubulars to fluidiciy seal at leas, some of the radial 
passages of the perforated tubulars. 

PM71] Accoiding to another aspect of the present invention, a system for 
extracting materials from a producing subterranean zone in a wellbore. at least a 
portion of the wellbore including a casing, has also been described that includes 
means for positioning one or more solid tubulars within the wellbore. means for 
positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore. the perforated tubulars traversing the producing 
subterranean zone, means for radially expanding at least one of the solid tubulars 



and the perforated tubutars within the wellbore. means for fluidicly coupling the solid 
tubulars with the casing, means for fluidicly coupling the perforated tubulars with the 
solid tubulars, means for fluidicly isolating the producing subterranean zone from 
at least one other subterranean zone within the wellbore, means for fluidicly 
coupling at least one of the perforated tubulars with the producing subterranean 
zone, means for positioning one or more solid tubular liners within the interior of one 
or more of the perforated tubulars, and 

means for radially expanding and plastically deforming the solid tubular liners within 
the interior of one or more of the perforated tubulars to fluidicly seal at least some 
of the radial passages of the perforated tubulars. 

[0172] An apparatus has also been described that includes a zonal isolation 
assembly including: one or more solid tubular members, each solid tubular member 
including one or more external seals, one or more perforated tubular members each 
including radial passages coupled to the solid tubular members, and a sealing 
material coupled to at least some of the perforated tubular members for sealing at 
least some of the radial passages of the perforated tubular members, and a shoe 
coupled to the zonal isolation assembly. 

[0173] A method of isolating a first subterranean zone from a second 
subterranean zone in a wellbore has also been described that includes positioning 
one or more solid tubulars within the wellbore, the solid tubulars traversing the first 
subterranean zone, positioning one or more perforated tubulars each including one 
or more radial passages within the wellbore. the perforated tubulars traversing the 
second subterranean zone, radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, fluidicly coupling the perforated tubulars and 
the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to 
the primary solid tubulars and perforated tubulars. sealing off an annular region 
within at least one of the perforated tubulars, and injecting a hardenable fluidic 



sealing material Into the scaled annular regions of the perforated lobulars to seal 
off at least some of the radial passages of the perforated tubulars. 
[0174] A method of extracting materials from a producing subterranean zone 
in a wellbore, at least a portion of the wellbore including a casing, has also been 
described that includes positioning one or more solid tubulars within the wellbore. 
positioning one or more perforated tubulars each including one or more radtal 
passages within the wellbore. the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore. fluidicly coupling the solid tubular* with the 
casing, fluidity coupling the perforated tubulars with the solid tubular,, fluididy 
isolating the producing subterranean zone from at least one other subterranean 
zone within the wellbore. fluidicly coupling at least one of the perforated tubular* 
wKh the producing subterranean zone, sealing off an annular region within at least 
one of the perforated tubulars. and injecting a hardenable fluidic sealing matenal 
into the sealed annular regions of the perforated tubulars to seal off at least some 
of the radial passages of the perforated tubulars. 

[0175] A system for isolating a first subterranean zone from a second 
subterranean zone in a wellbore has also been described that includes means for 
positioning one or more solid tubulars within the wellbore. the solid tubulars 
,raversingthefiratsubterraneanzone,meansfor P ositioning one or more perforated 

tubulars each including one or more radia. passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubular* within the 
weltoore, means for fluidicly coupling the perforated tubulars and the solid tubular*, 
means for preventing the passage of fluids from the first subterranean zone to the 
second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars, means for sealing off an annular region within at least one 
of the perforated tubular*, and mean* for injecting a hardenable fluidic sealing 
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material into the sealed annular regions of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tubulars. 

[0176] A system for extracting materials from a producing subterranean zone 
in a wellbore, at least a portion of the wellbore including a casing, has also been 
described that includes means for positioning one or more solid tubulars within the 
wellbore, means for positioning one or more perforated tubulars each including one 
or more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone, means for radially expanding at least one of the solid 
tubulars and the perforated tubulars within the wellbore. means for fluidicly coupling 
the solid tubulars with the casing, means for fluidicly coupling the perforated 
tubulars with the solid tubulars. means for fluidicly isolating the producing 
subterranean zone from at least one other subterranean zone within the wellbore. 

means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, means for sealing off an annular region within at least 
one of the perforated tubulars, and means for injecting a hardenable fluidic sealing 
material into the sealed annular regions of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tubulars. 

[0177] An apparatus has also been described that includes a zonal isolation 
assembly positioned within a wellbore that traverses a subterranean formation 
including: one or more solid tubular members, each solid tubular member including 
one or more external seals, one or more perforated tubular members coupled to the 
solid tubular members, and a shoe coupled to the zonal isolation assembly. At least 
one of the solid tubular members and the perforated tubular members are formed 
by a radial expansion process performed within the wellbore, and at least one of the 
perforated tubular members are radially expanded into intimate contact with the 
subterranean formation. In an exemplary embodiment, the perforated tubular 
members that are radially expanded into intimate contact with the subterranean 
formation compress the subterranean formation. 



12 



ro178 , A method c, isolating a firs, subterranean zone from a second 
u b,e Lean zone in a wellbore has a,so been describe, that inches po— 
one or more solid tubuiars within the wellbore. the soM tubutars .raversrng the f,rs. 

each inciuding one o, more radia. passages, the perforated tubulars traversrng the 
subterranean zone, radia,. expanding a, ieas, one of the primary solid 
tubulars and perforated tubutars within the weiibore. radiaiiy expanding a. leastone 

fluidlcly coupiing the perforated tubulars and the solid tubulars, and prevenhng the 

lin he wellbore externa, to the so,id tubulars and perforated tubulars^ In an 
Implary embodiment, the perforated .ubu,ars tha, are radia„y expanded ,nt 
la e contac, with the second subterranean zone compress me second 
Lerranean zone. In an exemp,ary embod,men t . me method further rncludes 
vibrating the second subterranean zone to increase the rate of recover o, 
hydrocarbons „om me second subterranean zone, In an exemp,ary embodrmen, 
, he method further indudes vibrating the second subterranean zone to dean the 
rad u,l passages of me pertorated .ubulars tha. are radially expanded into — 
contac. wKh ,he second subterranean zone. In an exemp,ary embedment the 
method further indudes applying an Impulsive load to the perforated tubulars .hat 
are radially expanded inte intimate contact with the second subterranean zone to 
increase the rate of rccovery of hydrocarbons from the second subterranean zone. 
,01791 A method of extracting materials from a producing subterranean zone 
In a wellbore, at leas, a portion of the wellbore Induding a casing, has also been 
described ,ha. indudes positioning one or more soHd tubulars withrn the wellbore 
positioning one or more perforated tubulars within the wellbore each including one 
or more radfc, passages, the perforated tubulars traversing the producing 
subterranean zone, radial* expanding a, teas, one of me solid tubulars and the 
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perforated tubulars within the wellbore, radially expanding at least one of the 
perforated tubulars into intimate contact with the producing subterranean zone, 
fluidicly coupling the solid tubulars with the casing, fluidicly coupling the perforated 
tubulars with the solid tubulars, fluidicly isolating the producing subterranean zone 
from at least one other subterranean zone within the wellbore. and fluidicly coupling 
at least one of the perforated tubulars with the producing subterranean zone. In an 
exemplary embodiment, the perforated tubulars that are radially expanded into 
intimate contact with the producing subterranean zone compress the producing 
subterranean zone. In an exemplary embodiment, the method further includes 
vibrating the producing subterranean zone to increase the rate of recovery of 
hydrocarbons from the producing subterranean zone. In an exemplary 
embodiment, the method further includes vibrating the producing subterranean zone 
to clean the radial passages of the perforated tubulars that are radially expanded 
into intimate contact with the producing subterranean zone. In an exemplary 
embodiment, the method further includes applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the 
producing subterranean zone to increase the rate of recovery of hydrocarbons from 
the producing subterranean zone. 

[0180] A system for isolating a first subterranean zone from a second 
subterranean zone in a wellbore has also been described that includes means for 
positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zone, means for positioning one ormore perforated 
tubulars within the wellbore ' each including one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the 
wellbore. means for radially expanding at least one of the perforated tubulars into 
intimate contact with the second subterranean zone, means for fluidicly coupling the 
perforated tubulars and the solid tubulars, and means for preventing the passage 
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a fluids from the first subterranean zone to the second subterranean zone w,,hm 
tne weUbore external <o the solid tubulars and perforated tubulars. In an exemplar, 
embodiment, the means for radially expanding a, least one of the perforated 
tubulars into intimate contact with the second subterranean zone comprises means 
for compressing the second subterranean zone. In an exemplary embodiment, the 
system further includes means for vibrating the second subterranean zone to 
increase the rate of recovery of hydrocarbons from the second subterranean zone, 
in an exemplary embodiment, the system further includes means for vibrafing he 
second subterranean zone to clean the radial passages of the perforated tubulars 
that are radi* expanded into intimate contact with the second subterranean zone, 
in an exemplary embodiment, the system further includes means for applyrng an 
impulsive load to the perforated tubulars that are radially expanded into rntrmate 
contact with the second subterranean zone to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. 

,01 81] A system for extracting materials from a producing subterranean zone 
in a wellbore, at fcast a portion of the we.bore including a casing, has also been 
described that includes means for positioning one or more solid tubulars wah the 
^bore.maansforposflioningoneor m oreperfora,ed,ubu,rswithinmewe,,bore 

each including one or more radial openings, .he perforated tubulars frave^ng .he 
producingsubterraneanzone,meansforradi*expandinga„eas,oneof«heso^ 

Lars and the perforated tubulars within the wellbore, means for md^ 
expanding a. leas, one of the perforated tubuiars into intimate contact with fte 

casing, means for fluidicly coupling ft. perforated .ubulars wift .he s* tube.**. 

subterranean zone within the weltoore, and means for fluidicly couplmg a.leas. ne 
of the perforated rubufcrs wift fte producing subterranean zone. In an exemplary 
embodiment *e means lor radial* expanding a. leas, one o, fte perforated 
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tubulars into intimate contact with the producing subterranean zone comprises 
means for compressing the producing subterranean zone. In an exemplary 
embodiment, the system further includes means for vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocarbons from the 
producing subterranean zone. In an exemplary embodiment, the system further 
includes means for vibrating the producing subterranean zone to clean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 
with the producing subterranean zone. In an exemplary embodiment, the system 
further includes means for applying an impulsive load to the perforated tubulars that 
are radially expanded into intimate contact with the producing subterranean zone 
to increase the rate of recovery of hydrocarbons from the producing subterranean 
zone. 

[0182] An apparatus has also been described that includes a zonal isolation 
assembly positioned within a wellbore that traverses a subterranean formation and 
includes a perforated wellbore casing, including: one or more solid tubular 
members, each solid tubular member including one or more external seals, one or 
more perforated tubular members coupled to the solid tubular members, and a shoe 
coupled to the zonal isolation assembly. At least one of the solid tubular members 
and the perforated tubular members are formed by a radial expansion process 
performed within the wellbore, and at least one of the perforated tubular members 
are radially expanded into intimate contact with the perforated wellbore casing. In 
an exemplary embodiment, the perforated tubular members that are radially 
expanded into intimate contact with the perforated casing compress the 
subterranean formation. 

[0183] A method of isolating a first subterranean zone from a second 
subterranean zone in a wellbore that includes a perforated casing that traverses the 
second subterranean zone, has also been described that includes positioning one 
or more solid tubulars within the wellbore, the solid tubulars traversing the first 



subterranean zone, positioning one or more perforated tubulars within the wellbore 
each inducing one or more radial passages, the perforated tubulars traversing the 
second subterranean zone, radially expanding at least one of the primary sohd 
tubulars and perforated tubulars within the wellbore, radially expanding at least one 
o, the perforated tubulars into intimate contact with the perforated casing, flu,d,cly 
coupling the perforated tubulars and the solid tubulars. and preventing the passage 
o, fluids from the first subtenanean zone to the second subterranean zone wrthrn 
the wellbore external to the solid tubulars and perforated tubulars. In an exemplary 
embodiment. t heperforatedtubu,ars.ha.areradiallyexpandedin.ointima«econtac« 

Wrth the perforated casing compress the second subterranean zone. In an 
exemplary embodiment, the method further includes vibrating the second 
subterranean zone to increase the rate of recovery of hydrocarbons from Mh. 
second subterranean zone. In an exemplary embodiment, the method further 
includesvibratingthe second subterranean zonetoolean the radial passages of he 
perforated tubulars that are radially expanded into intimate contact with he 
perforated casing. In an exemplary embodiment, the mefltod further .nctudes 
applyfcg an impulsive load to ft. perforated tubulars that are radially expanded ,n«o 
intimate contact with the perforated casing to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. 

,0184] A method of extracting materials from a producing subterranean zone 
in a wellbore, at leas, a portion of the wellbore including a casing and a perforated 
casing that traverses the producing subterranean zone, has also been descnbed 
tha, incudes positioning one or more solid tubulars within the wellbore, pos.Uon.ng 
one or more perforated tubulars within the wellbore each including one or more 
radia, passages, the perforated tubulars traversing the producing subterranean 
zone, radiaHy expanding at leas, one of the sotid .ubuUrs and the perfo. ed 
tubulars within .he wellbore, radially expanding a. leas, one of .he perforated 
tubulars into intimate contact with the perforated casing, fluidicly coupling the so.,d 



tubulars with the casing, fluidicly coupling the perforated tubulars with the solid 
tubulars, fluidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore, and fluidicly coupling at least one of the 
perforated tubulars with the producing subterranean zone. In an exemplary 
embodiment, the perforated tubulars that are radially expanded into intimate contact 
with the perforated casing compress the producing subterranean zone. In an 
exemplary embodiment, the method further includes vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocarbons from the 
producing subterranean zone. In an exemplary embodiment, the method further 
includes vibrating the producing subterranean zone to clean the radial passages of 
the perforated tubulars that are radially expanded into intimate contact with the 
perforated casing. In an exemplary embodiment, the method further includes 
applying an impulsive load to the perforated tubulars that are radially expanded into 
intimate contact with the perforated tubulars to increase the rate of recovery of 
hydrocarbons from the producing subterranean zone. 

[0185] A system for isolating a first subterranean zone from a second 
subterranean zone in a wellbore that includes a perforated casing that traverses the 
second subterranean zone, has also been described that includes means for 
positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, means for positioning one or more perforated 
tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the 
wellbore, means for radially expanding at least one of the perforated tubulars into 
intimate contact with the perforated casing, means for fluidicly coupling the 
perforated tubulars and the solid tubulars, and means for preventing the passage 
of fluids from the first subterranean zone to the second subterranean zone within 
the wellbore external to the solid tubulars and perforated tubulars. In an exemplary 
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embodiment, the means for radially expanding at least one of the perforated 
tubulars into intimate contact with the perforated casing comprises means for 
compressing the second subterranean zone. In an exemplary embodiment, the 
system further includes means for vibrating the second subterranean zone to 
increase the rate of recovery of hydrocarbons from the second subterranean zone. 
In an exemplary embodiment, the system further includes means for vibrating the 
second subterranean zone to clean the radial passages of the perforated tubulars 
that are radially expanded into intimate contact with the perforated casing. In an 
exemplary embodiment, the system further includes means for applying an 
impulsive load to the perforated tubulars that are radially expanded into intimate 
contact with the perforated casing to increase the rate of recovery of hydrocarbons 
from the second subterranean zone. 

[0186] A system for extracting materials from a producing subterranean zone 
in a wellbore, at least a portion of the wellbore including a casing and a perforated 
casing that traverses the producing subterranean zone, has also been described 
that includes means for positioning one or more solid tubulars within the wellbore. 
means for positioning one or more perforated tubulars within the wellbore each 
including one or more radial openings, the perforated tubulars traversing the 
producing subterranean zone, means for radially expanding at least one of the solid 
tubulars and the perforated tubulars within the wellbore, means for radially 
expanding at least one of the perforated tubulars into intimate contact with the 
perforated casing, means for fluidicly coupling the solid tubulars with the casing, 
means for fluidicly coupling the perforated tubulars with the solid tubulars, means 
for fluidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore, and means for fluidicly coupling at least one 
of the perforated tubulars with the producing subterranean zone. In an exemplary 
embodiment, the means for radially expanding at least one of the perforated 
tubulars into intimate contact with the perforated casing comprises means for 



compressing the producing subterranean zone. In an exemplary embodiment, the 
further includes means for vibrating the producing subterranean zone to increase 
the rate of recovery of hydrocarbons from the producing.subterranean zone. In an 
exemplary embodiment, the system further includes means for vibrating the 
producing subterranean zone to clean the radial passages of the perforated tubulars 
that are radially expanded into intimate contact with the perforated casing. In an 
exemplary embodiment, the system further includes means for applying an 
impulsive load to the perforated tubulars that are radially expanded into intimate 
contact with the perforated casing to increase the rate of recovery of hydrocarbons 
from the producing subterranean zone. 

[0187] An apparatus has also been described that includes a zonal isolation 
assembly including: one or more solid tubular members, each solid tubular member 
including one or more external seals, one or more perforated tubular members each 
including radial passages coupled to the solid tubular members, and one or more 
perforated tubular liners each including one or more radial passages coupled to the 
interior surfaces of one or more of the perforated tubular members, and a shoe 
coupled to the zonal isolation assembly. At least one of the solid tubular members 
and the perforated tubular members are formed by a radial expansion process 
performed within the wellbore, and the perforated tubular liners are formed by a 
radial expansion process performed within the wellbore. 
[0188] A method of isolating a first subterranean zone from a second 
subterranean zone in a wellbore has also been described that includes positioning 
one or more solid tubulars within the wellbore, the solid tubulars traversing the first 
subterranean zone, positioning one or more perforated tubulars each including one 
or more radial passages within the wellbore, the perforated tubulars traversing the 
second subterranean zone, radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, fluidicly coupling the perforated tubulars and 
the primary solid tubulars, preventing the passage of fluids from the first 

to 



subterranean zone ,o the second subterranean zonewi,hin .he weilbore externa, o 
,he primary soiid tubulars and perforated tubulars. posittoning one or more 

andradiaiiyexpandingandptastioativdeformingtheperfora.edtubuiarlrnersw.th.n 
the interior of one or more of the perforated tubulars. 

,01891 Amethodofextractingmaterialsfromaproduoingsubtenanean zone 
in a wellbore, at leas, a portion of the wellbore inoluding a easing, has also been 
described that includes positioning one or more solid tubulars within the wellbore 
positioning one or more perforated tubulars each including one or 
Usages within the wellbore. the perforated tubuiars traversing the pro.uc,ng 
ubterranean zone. radial* expanding a. leas, one of the sola tubulars and he 
perforated tubulars within the wellbore. flukticly coupling the so*, tubulars w*h the 
ZZ «*■* coupling the perforated tubulars with the sc»d tubulars. fiu,d,c,y 
^Ig the P educing subterranean zone from a, leas, one other subterranean 
1 In the wellbore, fluids coupling a, least one of the perforate, 
wim me producing subterranean zone, positioning one or more perforated tubular 
Lrs wL me interior of one or more o, ma perforated , tubular, a* ra** 
expanding and plastically deforming ,he perfora,ed .ubular „ners w,m,n ,he ,n,enor 
of one or more of me perforated tubulars. 

mm A system for isolating a firs, subterranean zone from a second 
ub.eL.nean zone in a weHbore Has also been described ma, 
posting one or more solid .ubulars w»hin ,he wellbore. .he sohd *M» 
Lversingmefirs.subterraneanzone.meansforposifioningoneormoteperforated 

,„ b „,ars each inching one or more radial passages wfihin 

perforated tubulars traversing ,he second subterranean zone, me ns *r«Wy 

expanding a, leas, one of the solid tubuiars and perforated Urbula* -hn«- 
Ilbore.meansforfluididyooupiingmeperforatedtubularsandmesohdU.bu^ 

means for preventing the passage of fluids from the firs, subterranean zone ,o me 



second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars, means for positioning one or more perforated tubular l.ners 
within the interior of one or more of the perforated tubulars, and means for rad.ally 
expanding and plastically deforming the perforated tubular liners within the .ntenor 
of one or more of the perforated tubulars. 

[01 91] A system for extracting materials from a producing subterranean zone 
in a wellbore, at least a portion of the wellbore including a casing, has also been 
described that includes means for positioning one or more solid tubulars within the 
wellbore, means for positioning one or more perforated tubulars each including one 
or more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone, means for radially expanding at least one of the sohd 
tubulars and the perforated tubulars withinthe wellbore, meansforfluidicly coupling 
the solid tubulars with the casing, means for fluidicly coupling the perforated 
tubulars with the solid tubulars, means for fluidicly isolating the produc.ng 
subterranean zone from at least one other subterranean zone within the wellbore, 
means for fluidicly coupling at least one of the perforated tubulars w,th the 
producing subterranean zone, means for positioning one or more perforated tubular 
Hners within the interior of one or more of the perforated tubulars, and means for 
radially expanding and plastica.ly deforming the perforated tubular liners with.n the 
interior of one or more of the perforated tubulars. 

[0192] An apparatus has also been described that includes a zonal isolation 
assembly including: one or more solid tubular members, each solid tubular member 
including one or more external seals, two or more perforated tubular members each 
including radial passages coupled to the solid tubular members, and one or more 
one-way valves for controllably fluidicly coupling the perforated tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expans.on 
process performed within the wellbore. 
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lom A method of isolating a firs, subterranean zone from a second 
uJraneanzonehavingapiuraiifyofproducingzonesinaweliborehasaiso been 

described the, inctudes posifloning one or more solid tubu^ars within the we Ibor. 
the soiid .ubulars traversing .he first subterranean zone, posing fcvo o more 

Lpe rf ora,ed,ubu l ars,raversin 9 .heseoonds U bterraneanzone. ra d 1 a,,yexpandng 

ooupling the perforated tubulara and the primary soiid fubulars. preventing the 
rrgeoffiuLfrom^efirsfsubferraneanzonetothesecondsubrerraneanzone 

IT- weiibore eternal ,o the primary so, tebulars and 

and prevenfing fluids from passing from one of .he producng zones .ha. has 

oeendepleted.ooneof.heproduoingzones.ha.hasbeendeple te d. 

r 019 4, Ame.hodofe.bacflngma.eriaMromaweliborehavingaplurairtyo, 

p,oducings U b.en.neanzone,.a.leas.apo ra onof»hewelll M reindudingaoas,n g , 

,he weflbore, posflioning two or more perforated tubuiars eaoh mciudmg one or 
L radia, passages within the weflbore. .be perforated ~ — *° 
produoing sub.erranean zones, radiaily expanding a. leas, one of e * £u£ 
and .he perforated .ubuiars wflhin .he wellborn, fluidioly coupling .he sofld «UMn 
1 the casing. fiu*ly cording ,e perforated ,b U ,rs wi.h the «■£ 
Mdicly isolating .he producing sub.erranean zone from a. M one 
subJanean zone within .he weflbore. fluidiciy coupling a. leas, one of the 
~ .ubuiars wflh ,e producing subterranean zone. 
passing from one of .he producing zones ,ha. has no, been depleted ,o one of me 
producing zones mat has been depleted. 

L„ A system for iso.at.ng a first subterranean zone mom a second 
described that inCudes means for positioning one or more solid Urbuiars w,,h,n .he 



wellbore, the solid tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars .traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars 
and perforated tubulars within the wellbore, means for fluidiciy coupling the 
perforated tubulars and the solid tubulars, means for preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
wellbore external to the primary solid tubulars and perforated tubulars, means for 
positioning one or more perforated tubular liners within the interior of one or more 
of the perforated tubulars, and means for preventing fluids from passing from one 
of the producing zones that has not been depleted to one of the producing zones 
that has been depleted. 

[0196] A system for extracting materials from a plurality of producing 
subterranean zones in a wellbore, at least a portion of the wellbore including a 
casing, has also been described that includes means for positioning one or more 
solid tubulars within the wellbore, means for positioning one or more perforated 
tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean zones, means for radially 
expanding at least one of the solid tubulars and the perforated tubulars within the 
wellbore. means for fluidiciy coupling the solid tubulars with the casing, means for 
fluidiciy coupling the perforated tubulars with the solid tubulars. means for fluidiciy 
isolating the producing subterranean zone from at least one other subterranean 
zonewithinthewellbore, means for fluidiciy coupling at least one of the perforated 
tubulars with the producing subterranean zone, means for positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and means for preventing fluids from passing from one of the producing zones that 
has not been depleted to one of the producing zones that has been depleted. 



10197] An apparatus for extracting geothermal energy from a subterranean 
formation containing a source of geothermal energy has also been described that 
incudes a zonal isolation assembly positioned within the subterranean format™ 
including: one or more solid tubular members, each solid tubular member includmg 
0 neormoreextemalseals.one or more perforated tubular members each including 
radial passages coupled to the solid tubular members, and one or more perforated 
tubular liners each including one or more radial passages coupled to the interior 
surfaces of one or more of the perforated tubular members, and a shoe coupled o 
the zonal isolation assembly. At least one of me scfid tubular members and the 
perforated tubular members are formed by a radial expansion process performed 
within the wellbore. 

[01981 A method of isolating a first subterranean zone from a second 
subterranean zone induding a source of geomerma, energy in a wellbore has also 
been described that includes positioning one or more solid tubulars w,.h,n the. 
wel.bore, the solid tubulars traversing the first subterranean zone, positioning one 
or more perforated tubulars each including one or more radia, passages wrfhrn the 
wellbore. me perforated tubu,ars traversing the second subterranean zone radraily 
expanding a. leas, one of the solid tubufcrs and perforated tubulars wrthm the 
wellbore. fiuidicly coupling the perforated tubulars and the pnmary solid .ubufcrs 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the we,.bore externa, to .he primary so„d tubulars and 
perforated .ubulars. posting one or more perforated tubular liners w,«hm he 
Lrior o, one or more of the perforated tebutors. and radiaHy expandrng and 
penally deforming me perforated tubular liners within the interior of one or more 
of the perforated tubulars. 

ro199 , A method of extracting geothermal energy from a subterranean 
Umerma, zone in a welibore. at leas, a portion of .he weHbore including a casmg 
has also been describedtha. includes posting one or more solK. tubulars w*h,n 
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the wellbore, positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
subterranean geothermal zone, radially expanding at least one of the solid tubulars 
and the perforated tubulars within the wellbore, fluidicly coupling the solid tubulars 
with the casing, fluidicly coupling the perforated tubulars with the solid tubulars, 
fluidicly isolating the subterranean geothermal zone from at least one other 
subterranean zone within the wellbore, and fluidicly coupling at least one of the 
perforated tubulars with the subterranean geothermal zone. 
[0200] A system for isolating a first subterranean zone from a second 
geothermal subterranean zone in a wellbore has also been described that includes 
means for positioning one or more solid tubulars within the wellbore. the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore, 
the perforated tubulars traversing the second geothermal subterranean zone, 
means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore, means forfluidicly coupling the perforated tubulars and 
the solid tubulars. and means for preventing the passage of fluids from the first 
subterranean zone to the second geothermal subterranean zone within the wellbore 
external to the primary solid tubulars and perforated tubulars. 
[0201] A system for extracting geothermal energy from a subterranean 
geothermal zone in a wellbore. at least a portion of the wellbore including a casing, 
has also been described that includes means for positioning one or more solid 
tubulars within the wellbore. means for positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore. the perforated 
tubulars traversing the subterranean geothermal zone, meansfor radially expanding 
at least one of the solid tubulars and the perforated tubulars within the wellbore. 
means for fluidicly coupling the solid tubulars with the casing, means for fluidicly 
coupling the perforated tubulars with the solid tubulars. means for fluidicly isolating 



thesubterraneangeothermalzonefromatleastoneothersubterraneanzonewithin 
the wellbore, and means for fluidicly coupling at least one of the perforated tubulars 
with the subterranean geothermal zone. 

[0202] An apparatus has also been described that includes a zonal isolation 
assembly inc.uding: oneormore solid tubular members, each solid tubular member 
includingoneormoreexterna.sea.s.oneormore perforated tubular members each 
including one or more radial passages coupled to the solid tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expans.on 
process performed within the wellbore. and the radial passage of at least one of the 
perforated tubular members are cleaned by further radial expansion of the 
perforated tubular members within the wellbore. 

[0203] A method of isolating a first subterranean zone from a second 
subterranean zone in a wellbore has also been described that includes positions 
one or more solid tubulars within the wellbore, the solid tubulars traversing the first 
subterranean zone, positioning one or more perforated tubulars within the wellbore 
each including one or more radial passages, the perforated tubulars traversing the 
second subterranean zone, radially expanding at least one of the primary sohd 
tubulars and perforated tubulars withinthewellbore, fluidicly couplingthe perforated 
tubulars and the solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external* 
the solid tubulars and perforated tubulars. and cleaning materials from the radial 
passagesofat least oneofthe perforated tubulars by further radial expansion of the 
perforated tubulars within the wellbore. 

[02 04] A method of extracting materials from a producing subterranean zone 
in a wellbore, at least a portion of the wellbore including a casing, has also been 
described that includes posrtioning one or more solid tubulars within the wellbore. 
posting one or more perforated tubulars within the wellbore each including one 
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or more radial passages, the perforated tubulars traversing the produc.ng 
subterranean zone, radiaily expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore, fluidicly coupling the solid tubulars with the 
casing, fluidicly coupling the perforated tubulars with the solid tubulars, fluidicly 
isolating the producing subterranean zone from at least one other subterranean 
zone within the wellbore, fluidicly coupling at least one of the perforated tubulars 
with the producing subterranean zone, monitoring the operating temperatures, 
pressures, and flow rates within one or more of the perforated tubulars, and 
cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 
[0205] A system for isolating a first subterranean zone from a second 
subterranean zone in a wellbore has also been described that includes means for 
positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zone, means for positioning one or more perforated 
tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the 
wellbore means forfluidicly coupling the perforated tubulars and the solid tubulars. 
means for preventing the passage of fluids from the first subterranean zone to the 
second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars, and means for cleaning materials from the radial passages of 
at least one of the perforated tubulars by further radial expansion of the perforated 
tubulars within the wellbore. 

[0206] A system for extracting materials from a producing subterranean zone 
in a wellbore, at least a portion of the wellbore including a casing, has also been 
described that includes means for positioning one or more solid tubulars within the 
wellbore, means for positioning one or more perforated tubulars within the wellbore 
each including one or more radial passages, the perforated tubulars traversing the 
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producing subterranean zone, means for radially expanding at least one of the solid 
tubulars and the perforated tubulars within the wellbore, means forfluidicly coupling 
the solid tubulars with the casing, means for fluidicly coupling the perforated 
tubulars with the solid tubulars, means for fluidicly isolating the producing 
subterranean zone from at least one other subterranean zone within the wellbore, 
means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, and means for cleaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
perforated tubulars within the wellbore. 

[0207] Although illustrative embodiments of the invention have been shown 
and described, a wide range of modification, changes and substitution is 
contemplated in the foregoing disclosure. In some instances, some features of the 
present invention may be employed without a corresponding use of the other 
features. Accordingly, it is appropriate that the appended claims be construed 
broadly and in a manner consistent with the scope of the invention. 
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What is claimed is: 



Claims 



1. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member 

including one or more external seals; 
one or more perforated tubular members coupled to the solid tubular 
members; 

one or more flow control valves operably coupled to the perforated 
tubular members for controlling the flow of fluidic materials 
through the perforated tubular members; 
one or more temperature sensors operably coupled to one or more of 
the perforated tubular members for monitoring the operating 
temperature within the perforated tubular members; 
one or more pressure sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating 
pressure within the perforated tubular members; and 
one or more flow sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating flow 
rate within the perforated tubular members; and 
a shoe coupled to the zonal isolation assembly; and 
a controller operably coupled to the flow control valves, the temperature 
sensors, the pressure sensors, and the flow sensors for monitoring 
the temperature, pressure and flow sensors and controlling the 
operation of the flow control valves; 



wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within 
the wellbore. 



2. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 
positioning one or more perforated tubulars within the wellbore, the 

perforated tubulars traversing the second subterranean zone; 
radially expanding at least one of the primary solid tubulars and perforated 

tubulars within the wellbore; 
fluidicly coupling the perforated tubulars and the solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the 

second subterranean zone within the wellbore external to the solid 

tubulars and perforated tubulars; 
monitoring the operating temperatures, pressures, and flow rates within one 

or more of the perforated tubulars; and 
controlling the flow of fluidic materials through the perforated tubulars as a 

function of the monitored operating temperatures, pressures, and flow 

rates. 

3. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore, the 

perforated tubulars traversing the producing subterranean zone; 
radially expanding at least one of the solid tubulars and the perforated 



tubulars within the wellbore; 
fluidicly coupling the solid tubulars with the casing; 
fluidicly coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the producing subterranean zone from at least one other 

subterranean zone within the wellbore; 
fluidicly coupling at least one of the perforated tubulars with the producing 

subterranean zone; 
monitoring the operating temperatures, pressures, and flow rates within one 

or more of the perforated tubulars; and 
controlling the flow of fluidic materials through the perforated tubulars as a 

function of the monitored operating temperatures, pressures, and flow 

rates. 

4. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the 

solid tubulars traversing the first subterranean zone; 
means for positioning one or more perforated tubulars within the wellbore, 

the perforated tubulars traversing the second subterranean zone; 
means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the wellbore; 
means for fluidicly coupling the perforated tubulars and the solid tubulars; 
' means for preventing the passage of fluids from the first subterranean zone 
to the second subterranean zone within the wellbore external to the 
solid tubulars and perforated tubulars; 
means for monitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars; and 



means for controlling the flow of fluidic materials through the perforated 
tubulars as a function of the monitored operating temperatures, 
pressures, and flow rates. 

5 A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 
means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars within the wellbore, 

the perforated tubulars traversing the producing subterranean zone; 
means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 
means for fluidicly coupling the solid tubulars with the casing; 
means for fluidicly coupling the perforated tubulars with the solid tubulars; 
means for fluidicly isolating the producing subterranean zone from at least 

one other subterranean zone within the wellbore; 
means for fluidicly coupling at least one of the perforated tubulars with the 

producing subterranean zone; 
means for monitoring the operating temperatures, pressures, and flow rates 

within one or more of the perforated tubulars; and 
means for controlling the flow of fluidic materials through the perforated 

tubulars as a function of the monitored operating temperatures, 

pressures, and flow rates. 

6. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member 

including one or more external seals; 
one or more perforated tubular members each including radial 



passages coupled to the solid tubular members; and 
one or more solid tubular liners coupled to the interior surfaces of one 
or more of the perforated tubular members for sealing at least 
some of the radial passages of the perforated tubular 
members; and 
a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within 
the wellbore; and 

wherein the solid tubular liners are formed by a radial expansion process 
performed within the wellbore. 

7. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 
positioning one or more perforated tubulars each including one or more 

radial passages within the wellbore, the perforated tubulars traversing 

the second subterranean zone; 
radially expanding at least one of the solid tubulars and perforated tubulars 

within the wellbore; 
fluidicly coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the 

second subterranean zone within the wellbore external to the primary 

solid tubulars and perforated tubulars; 
positioning one or more solid tubular liners within the interior of one or more 

of the perforated tubulars; and 



radially expanding and plastically deforming the solid tubular liners within the 
interior of one or more of the perforated tubulars to fluidicly seal at 
least some of the radial passages of the perforated tubulars. 



8. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars each including one or more 

radial passages within the wellbore, the perforated tubulars traversing 

the producing subterranean zone; 
radially expanding at least one of the solid tubulars and the perforated 

tubulars within the wellbore; 
fluidicly coupling the solid tubulars with the casing; 
fluidicly coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the producing subterranean zone from at least one other 

subterranean zone within the wellbore; 
fluidicly coupling at least one of the perforated tubulars with the producing 

subterranean zone; 
positioning one or more solid tubular liners within the interior of one or more 

of the perforated tubulars; and 
radially expanding and plastically deforming the solid tubular liners within the 

interior of one or more of the perforated tubulars to fluidicly seal at 

least some of the radial passages of the perforated tubulars. 

9. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the 
solid tubulars traversing the first subterranean zone; 



means for positioning one or more perforated tubuiars each including one or 

more radial passages within the wellbore, the perforated tubuiars 

traversing the second subterranean zone;, 
means for radially expanding at least one of the solid tubuiars and perforated 

tubuiars within the wellbore; 
means for fluidicly coupling the perforated tubuiars and the solid tubuiars; 
means for preventing the passage of fluids from the first subterranean zone 

to the second subterranean zone within the wellbore external to the 

primary solid tubuiars and perforated tubuiars; 
means for positioning one or more solid tubular liners within the interior of 

one or more of the perforated tubuiars; and 
means for radially expanding and plastically deforming the solid tubular 

liners within the interior of one or more of the perforated tubuiars to 

fluidicly seal at least some of the radial passages of the perforated 

tubuiars. 



10. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubuiars within the wellbore; 

i 

means for positioning one or more perforated tubuiars each including one or 

more radial passages within the wellbore, the perforated tubuiars 

traversing the producing subterranean zone; 
means for radially expanding at least one of the solid tubuiars and the 

perforated tubuiars within the wellbore; 
means for fluidicly coupling the solid tubuiars with the casing; 
means for fluidicly coupling the perforated tubuiars with the solid tubuiars; 
means for fluidicly isolating the producing subterranean zone from at least 

one other subterranean zone within the wellbore; 



* i^ct nnp of the Derforated tubulars with the 
means for fluidicly coupling at least one ot tne penu 

producing subterranean zone; . 
m eans for posting one or more solid .ubular liners within .he intenor of 

one or more of the perforated tubulars; and 
mea ns for radialV expanding and plastically deforming the solid tubular 

,i„ers within fhe interior of one or more of ,he perforated tubulars . 

fluidicly seal at leas, some of the radial passages of .he perforated 

tubulars. 

11. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member 

including one or more external seals; 
one or more perforated tubular members each including radial 

passages coupled to the solid tubular members; and 
a sealing materia, coupted «o at leas, some of the perforated tubular 
members for sealing at least some of the radial passages of 
the perforated tubular members; and 
a shoe coupled to the zonal isolation assembly. 

12 A method of IsoMng a firs, subterranean zone from a second subterranean 

traversing the first subterranean zone; 
positioning one or more perforated tubu,ars each including one or more 
radial passageswtt.in.hewel.bore.me perforated tubufats traversing 
the second subterranean zone; 



radially expanding at least one of the solid tubulars and perforated tubulars 

within the wellbore; 
fluidicly coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the 

second subterranean zone within the wellbore external to the primary 

solid tubulars and perforated tubulars; 
sealing off an annular region within at least one of the perforated tubulars; 

and 

injecting a hardenable fluidic sealing material into the sealed annular regions 
of the perforated tubulars to seal off at least some of the radial 
passages of the perforated tubulars. 

13. A method of extracting materials from a producing subterranean zone in a 
wellbore. at least a portion of the wellbore including a casing, comprising; 
positioning one or more solid tubulars within the wellbore; 
positioning one or more perforated tubulars each including one or more 

radial passages within the wellbore, the perforated tubulars traversing 

the producing subterranean zone; 
radially expanding at least one of the solid tubulars and the perforated 

tubulars within the wellbore; 
fluidicly coupling the solid tubulars with the casing; 
fluidicly coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the producing subterranean zone from at least one other 

subterranean zone within the wellbore; 
fluidicly coupling at least one of the perforated tubulars with the producing 

subterranean zone; 
sealing off an annular region within at least one of the perforated tubulars; 

and 



injecting a hardenable fluidic sealing material into the sealed annular regions 
of the perforated tubulars to seal off at least some of the radial 
passages of the perforated tubulars. 



14. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the 

solid tubulars traversing the first subterranean zone; 
means for positioning one or more perforated tubulars each including one or 

more radial passages within the wellbore, the perforated tubulars 

traversing the second subterranean zone; 
means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the wellbore; 
means for fluidicly coupling the perforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the first subterranean zone 

to the second subterranean zone within the wellbore external to the 

primary solid tubulars and perforated tubulars; 
means for sealing off an annular region within at least one of the perforated 

tubulars; and 

means for injecting a hardenable fluidic sealing material into the sealed 
annular regions of the perforated tubulars to seal off at least some of 
the radial passages of the perforated tubulars. 

15. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 



means for positioning one or more perforated tubulars each including one or 

more radial passages within the wellbore, the perforated tubulars 

traversing the producing subterranean zone; 
means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 
means for fluidicly coupling the solid tubulars with the casing; 
means for fluidicly coupling the perforated tubulars with the solid tubulars; 
means for fluidicly isolating the producing subterranean zone from at least 

one other subterranean zone within the wellbore; 
means for fluidicly coupling at least one of the perforated tubulars with the 

producing subterranean zone; 
means for sealing off an annular region within at least one of the perforated 

tubulars; and 

means for injecting a hardenable fluidic sealing material into the sealed 
annular regions of the perforated tubulars to seal off at least some of 
the radial passages of the perforated tubulars. 

An apparatus, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean formation, comprising: 

one or more solid tubular members, each solid tubular member 

including one or more external seals; 
one or more perforated tubular members coupled to the solid tubular 

members; and 
a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed wrthin 
the wellbore; and 
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wherein at least one of the perforated tubular members are radially 
expanded into intimate contact with the subterranean formation. 

17. The apparatus of claim 16, wherein the perforated tubular members that are 
radially expanded into intimate contact with the subterranean formation compress 
the subterranean formation. 

18. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 
positioning one or more perforated tubulars within the wellbore each 

including one or more radial passages, the perforated tubulars 

traversing the second subterranean zone; 
radially expanding at least one of the primary solid tubulars and perforated 

tubulars within the wellbore; 
radially expanding at least one of the perforated tubulars into intimate 

contact with the second subterranean zone; 
fluidicly coupling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the 

second subterranean zone within the wellbore external to the solid 

tubulars and perforated tubulars. 

19. The method of claim 18, wherein the perforated tubulars that are radially 
expanded into intimate contact with the second subterranean zone compress the 
second subterranean zone. 

20. The method of claim 18, further comprising vibrating the second 



subterranean zone to increase the rate of recovery of hydrocarbons from the 
second subterranean zone. 

21. The method of claim 18, further comprising vibrating the second 
subterranean zone to clean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the second subterranean zone. 

22. The method of claim 1 8, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the second 
subterranean zone to increase the rate of recovery of hydrocarbons from the 
second subterranean zone. 

23. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore each 

including one or more radial passages, the perforated tubulars 

traversing the producing subterranean zone; 
radially expanding at least one of the solid tubulars and the perforated 

tubulars within the wellbore; 
radially expanding at least one of the perforated tubulars into intimate 

contact with the producing subterranean zone; 
fluidicly coupling the solid tubulars with the casing; 
fluidicly coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the producing subterranean zone from at least one other 

subterranean zone within the wellbore; and 
fluidicly coupling at least one of the perforated tubulars with the producing 

subterranean zone. 
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24 The method of Cairn 23. wherein the perforated .ubuiars mat are radially 
^dedin.oin^eoontao.^theprodu^suote.aneanzoneoo.press.he 

producing subterranean zone. 

25 The me«hod of claim 23, further uprising vibrating the producing 
!LHn Z one to increase the rafe of recovery o, hydrocarbons from the 
producing subterranean zone. 

, 6 The method of claim 23. further comprising vibrating .he producing 
^ Zndedinto — contact., the producing subterranean zone. 

27 The method of claim 23. further comprising apptying an impuisive load to .he 
perforate! tubuiars .ha. are radi* expanded Ho intimate contact w,,h the 
rlZl-neanzone.otncrease.he^of^ofhyd^mons.om 

the producing subterranean zone. 

28 Asys.emfor.caringarirs.subtermneanzonefronrasecond subterranean 

~ ^rp— .e or more solid tubuiars wrihin ,e welibore, the 
solid tubuiars traversingthe first subterranean zone; 
mea ns for posHioning one or mere perioral tubuiars within the , we«bore 
each lading one or mere radial passages, the perforated .ubutors 

traversing the second subterranean zone; -MlfcIatod 
m eansforradia„yexpand i nga.,eas,oneofu 1 esolid.ubu,arsandperfora.ed 

tubulars within the welibore; 
m eans I radial expanding a. .as, one of the perforated lobulars ,n.o 
intimate contact with the second subterranean zone; 



103 



means forfiuidicly coupling the perforated tubulars and the solid tubulars; 
and 

means for preventing the passage of fluids from the first subterranean zone 
to the second subterranean zone within the wellbore external to the 
solid tubulars and perforated tubulars. 

29. The system of claim 28, wherein the means for radially expanding at least 
one of the perforated tubulars into intimate contact with the second subterranean 
zone comprises means for compressing the second subterranean zone. 

30 The system of claim 28, further comprising means for vibrating the second 
subterranean zone to increase the rate of recovery of hydrocarbons from the 
second subterranean zone. 

31 The system of claim 28, further comprising means for vibrating the second 
subterranean zone to clean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the second subterranean zone. 

32 The system of claim 28, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with 
the second subterranean zone to increase the rate of recovery of hydrocarbons 
from the second subterranean zone. 

33. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 
means for positioning one or more solid tubulars within the wellbore; 



n^ns for posting one or more perforated <ubu,ars within the wellbore 
each including one or more radial openings, the perforated tubulars 
traversing the producing subterranean zone;, 
.aeans for radially expanding a. leas, one of the solid tubulars and the 

perforated tubulars within the wellbore; 
means for radially expanding a. least one o, the perforated tubuiars into 

intimate contact with the producing subterranean zone; 
means for fluidicly coupling the solid tubulars with the casing; 
m eans for fluididy coupling the perforated tubulara with the so„d tubulars. 
means for fluidicly isolating the producing subterranean zone from at least 

one other subterranean zone within the wellbore; and 
me ans for fluidicly coupling a. least one of the perforated tubulars with the 
producing subterranean zone. 

34 The system of claim 33, wherein the means for radially expanding at leas, 
oneoftheperforatedtubularsintointimatecontactwithUreprodudngsubterranean 

zone comprises means for compressing the producing subterranean zone. 

35 Thesystemofolaim33,fu*er.compr,singmeans f orvibra«ng,heproducing 
Lbterranean zone to increase the rate of recovery o, hydrocarbons from the 
producing subterranean zone. 

36 Thesystem of Cairn 33, fudheroomprising means for vibr*g the produdng 
Inaneanzcnetodeantheradfc, passages of *e perforated, ubu.arsflta, are 

radiaily expanded into intimate contact with the producing subterranean zone. 

37 Thesystem of claim 33, further comprising means for applying an impulsive 
,oad tothe perforated tubulars that are radially expanded into inttnate 
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the producing subterranean zone to increase the rate of recovery of hydrocarbons 
from the producing subterranean zone. 

■ 

38. An apparatus, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean formation and includes a perforated wellbore casing, 
comprising: 

one or more solid tubular members, each solid tubular member 

including one or more external seals; 
one or more perforated tubular members coupled to the solid tubular 

members; and 
a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within 
the wellbore; and 

wherein at least one of the perforated tubular members are radially 
expanded into intimate contact with the perforated wellbore casing. 

39. The apparatus of claim 38, wherein the perforated tubular members that are 
radially expanded into intimate contact with the perforated casing compress the 
subterranean formation. 

40. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore that includes a perforated casing that traverses the second 
subterranean zone, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 
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— one or more perforated = - - ^ ^ 

including one or more radial passages, me f 

traversing the second subterranean zone; > 
radi a..y expanding at least one of the primary solid tubu.ars and perforated 

tubulars within the wellbore; 
ra dial* expanding at feast one o. the perforated tubulars into — 

contact with the perforated casing; 

fluidioly coupling the perforated tubulars and the solid tubulars; and 

«„„ the oassaqe of fluids from the first subterranean zone to the 
preventing the passage 01 nu.u 

second subterranean zone Within the wellbore external to the solid 

tubulars and perforated tubulars. 

41 The method of Calm 40. wherein the perforated tubu,ars that are radi* 
JpJJl intimate contact w»h the perforated casin g compress the second 
subterranean zone. 

42 The method of daim 40, further comprising vibrating the second 
lerranean zone to increase the rate of recovery of hydrocarbons front 
second subterranean zone. 

43 The method of claim 40. further comprising vibrating the second 
ra dial<y expanded into intimate contact with the perforated casing. 

44 The method of daim 40, further comprising app*ing an impure load to the 
ertJed tubufcrs that are radiaHy expanded into intimate conta n-£ 

perforated casing to inaease the rate o« recover hydrocamons from the second 
subterranean zone. 
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45. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing and a perforated 
casing that traverses the producing subterranean zone, comprising; 
positioning one or more solid tubulars within the wellbore; 
positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars 
traversing the producing subterranean zone; 
radially expanding at least one of the solid tubulars and the perforated 

tubulars within the wellbore; 
radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing; 
fluidicly coupling the solid tubulars with the casing; 
fluidicly coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the producing subterranean zone from at least one other 

subterranean zone within the wellbore; and 
fluidicly coupling at least one of the perforated tubulars with the producing 
subterranean zone. 

46. The method of claim 45, wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compress the producing 
subterranean zone. 

47. The method of claim 45, further comprising vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocarbons from the 
producing subterranean zone. 

48 The method of claim 45, further comprising vibrating the producing 
subterranean zone to clean the radial passages of the perforated tubulars that are 



| Of) 



radially expanded into intimate contact with the perforated casing. 

49 The method of claim 45. further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the 
perforated tubular, to increase the rate of recovery of hydrocarbons from the 
producing subterranean zone. 

50 Asystemforisolatingar, re tsubterranean 2 onefromasecondsubterranean 
z „ne in a wellbore that includes a perforated casing that traverses the second 

subterranean zone, comprising: 

means for positioning one or more so.id tubu.ars within the wel.bore, the 

solid tubulars traversing the first subterranean zone; 
means for positioning one or more perforated tubu.ars within the wellbore 

each including one or more radial passages, the perforated tubulars 

traversing the second subterranean zone; 
means for radially expanding atleastoneof the solid tubulars and perforated 

tubulars within the wellbore; 
means for radially expanding a. least one of the perforated tubulars into 

intimate contact with the perforated casing; 
r^eans for fluidicly coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of flukte from .he first subterranean zone 
to the second subterranean zone within the wellbore external to the 
solid tubulars and perforated tubulars. 

81 The system of claim SO. wherein the means for radially expanding a. leas, 
one of .he perforated .ubufcrs into infimato con.ac. witt .he perforated casing 
comprises means for compressing Ore second subterranean zone. 
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52. The system of claim 50, further comprising means for vibrating the second 
subterranean zone to increase the rate of recovery of .hydrocarbons from the 
second subterranean zone. 

53. The system of claim 50, further comprising means for vibrating the second 
subterranean zone to clean the radial passages of the perforated tubuiars that are 
radially expanded into intimate contact with the perforated casing. 

54. The system of claim 50, further comprising means for applying an impulsive 
load to the perforated tubuiars that are radially expanded into intimate contact with 
the perforated casing to increase the rate of recovery of hydrocarbons from the 
second subterranean zone. 

55. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing and a perforated 
casing that traverses the producing subterranean zone, comprising; 

means for positioning one or more solid tubuiars within the wellbore; 
means for positioning one or more perforated tubuiars within the wellbore 

each including one or more radial openings, the perforated tubuiars 

traversing the producing subterranean zone; 
means for radially expanding at least one of the solid tubuiars and the 

perforated tubuiars within the wellbore; 
means for radially expanding at least one of the perforated tubuiars into 

intimate contact with the perforated casing; 
means forfluidicly coupling the solid tubuiars with the casing; 
means forfluidicly coupling the perforated tubuiars with the solid tubuiars; 
. means for fluidicly isolating the producing subterranean zone from at least 



one other subterranean zone within the wellbore; and 
means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone. 

56. The system of claim 55, wherein the means for radially expanding at least 
one of the perforated tubulars into intimate contact with the perforated casing 
comprises means for compressing the producing subterranean zone. 

57. The system of claim 55, further comprising means for vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocarbons from the 
producing subterranean zone. 

58. The system of claim 55, further comprising means for vibrating the producing 
subterranean zone to clean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. 

59. The system of claim 55, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with 
the perforated casing to. increase the rate of recovery of hydrocarbons from the 

i 

producing subterranean zone. 

60. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member 

including one or more external seals; 
one or more perforated tubular members each including radial 

passages coupled to the solid tubular members; and 
one or more perforated tubular liners each including one or more 
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radial passages coupled to the interior surfaces of one or more 
of the perforated tubular members; and 
a shoe coupled to the zonal isolation assembly; . 
wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within 
the wellbore; and 

wherein the perforated tubular liners are formed by a radial expansion 
process performed within the wellbore. 

61 . A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 
positioning one or more perforated tubulars each including one or more 

radial passages within the wellbore, the perforated tubulars traversing 

the second subterranean zone; 
radially expanding at least one of the solid tubulars and perforated tubulars 

within the wellbore; 
fluidicly coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the 

second subterranean zone within the wellbore external to the primary 

solid tubulars and perforated tubulars; 
positioning one or more perforated tubular liners within the interior of one or 

more of the perforated tubulars; and 
radially expanding and plastically deforming the perforated tubular, liners 

within the interior of one or more of the perforated tubulars. 



62 A method of exacting materials from a producing subterranean zone ,n a 
wellbore. at least a portion of the wellbore including a casing, compns.ng; 
positioning one or more solid tubulars within the wellbore; 
posiboning one or more perforated tubulars each including one or more 
radial passages within the wellbore. the perforated tubulars travers.ng 
the producing subterranean zone; 
radially expanding a. least one of the solid tubulars and the perforated 

tubulars within the wellbore; 
fluidicly coupling the solid tubulars with the casing; 
fluidicly coupling the perforated tubulars wflh the solid tubulars; 
fluidicly isolating the producing subterranean zone from at teas, one other 

subterranean zone within the wellbore; 
fluid** coupling at leas, one of me perforated tubulars with the producng 

subterranean zone; 
positioning one or more perforated tubular liners within the interior of one or 

more of the perforated tubulars; and 
radiaUy expanding and plasflcall, deform.g the perforated tubular l.ners 
within the interior of one or more of the perforated tubutars. 

63 . Asystemforisolahngafrrstsubtenaneanzonefromaseoond subterranean 

7one in a wellbore, comprising: 

means for posting one or more solid tubulars w«hin the weilbore, the 
solid tubulars traversing the first subterranean zone; 

more radial passages wtthin the wellbore, the perforated tubutars 

traversing the second subterranean zone; 
^ansforradialVexpandingatteastoneofthesoiidtubuiarsandperforated 

tubulars within the wellbore; 
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means for fluidicly coupling the perforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the first subterranean zone 

to the second subterranean zone within the wellbore external to the 

primary solid tubulars and perforated tubulars; 
means for positioning one or more perforated tubular liners within the interior 

of one or more of the perforated tubulars; and 
means for radially expanding and plastically deforming the perforated tubular 

liners within the interior of one or more of the perforated tubulars. 

64. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 
means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars each including one or 

more radial passages within the wellbore, the perforated tubulars 

traversing the producing subterranean zone; 
means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 
means for fluidicly coupling the solid tubulars with the casing; 
means for fluidicly coupling the perforated tubulars with the solid tubulars; 
means for fluidicly isolating the producing subterranean zone from at least 

one other subterranean zone within the wellbore; 
means for fluidicly coupling at least one of the perforated tubulars with the 

producing subterranean zone; 
means for positioning one or more perforated tubular liners within the interior 

of one or more of the perforated tubulars; and 
means for radially expanding and plastically deforming the perforated tubular 

liners within the interior of one or more of the perforated tubulars. 



65. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member 

including one or more external seals; 
two or more perforated tubular members each including radial 

passages coupled to the solid tubular members; and 
one or more one-way valves for controllab-y fluidicly coupling the 
perforated tubular members; and 
a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed wrth.n 
thewellbore. 

66 Amethodofisolattngafirstsubtermneanzonefromasecond subterranean 
zone having a pluralfty of producing zones in a wellbore. compnsng: 

positioning one or more soiid tubuiars within the wellbore. the solid tubuiars 

traveling the first subterranean zone; 
posting two or more perforated tubuiars each including one or more 
radialpassages within the wellbore, the perforated tubuiars traversmg 
the second subterranean zone; 
radialty expanding af leas, one of the solid tubuiars and perforated tubuiars 

within the wellbore; 
fluidicly coupling the perforated tubuiars and the primary solid tubuiars; 
eventing Are passage of fluids from the first subterranean zone to the 

second subterranean zone within the wellbore external to the pnma-y 

solid tubuiars and perforated tubuiars; and 
preventing fluids from passing from one of the producing zones that has not 

been depleted to one of the producing zones that has been depleted. 
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67. A method of extracting materials from a wellbore having a plurality of 
producing subterranean zones, at least a portion of the wellbore including a casing, 
comprising; 

positioning one or more solid tubulars within the wellbore; 

positioning two or more perforated tubulars each including one or more 

radial passages within the wellbore, the perforated tubulars traversing 

the producing subterranean zones; 
radially expanding at least one of the solid tubulars and the perforated 

tubulars within the wellbore; 
fluidicly coupling the solid tubulars with the casing; 
fluidicly coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the producing subterranean zone from at least one other 

subterranean zone within the wellbore; 
fluidicly coupling at least one of the perforated tubulars with the producing 

subterranean zone; 
preventing fluids from passing from one of the producing zones that has not 

been depleted to one of the producing zones that has been depleted. 

68. A system for isolating a first subterranean zone from a second subterranean 
zone having a plurality of producing zones in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the 

solid tubulars traversing the first subterranean zone; 
means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone; 
means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 



means for fluidicly coupling the perforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the first subterranean zone 

to the second subterranean zone within the wellbore external to the 

primary solid tubulars and perforated tubulars; 
means for positioning one or more perforated tubular liners within the interior 

of one or more of the perforated tubulars; and 
means for preventing fluids from passing from one of the producing zones 

that has not been depleted to one of the producing zones that has 

been depleted. 

69. A system for extracting materials from a plurality of producing subterranean 
zones in a wellbore, at least a portion of the wellbore including a casing, comprising; 
means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars each including one or 

more radial passages within the wellbore, the perforated tubulars 

traversing the producing subterranean zones; 
means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 
means for fluidicly coupling the solid tubulars with the casing; 
means for fluidicly coupling the perforated tubulars with the solid tubulars; 
means for fluidicly isolating the producing subterranean zone from at least 

one other subterranean zone within the wellbore; 
means for fluidicly coupling at least one of the perforated tubulars with the 

producing subterranean zone; 
means for positioning one or more perforated tubular liners within the interior 

of one or more of the perforated tubulars; and 



means for preventing fluids from passing from one of the producing zones 
that has not been depleted to one of the producing zones that has 
been depleted. 

70. An apparatus for extracting geothermal energy from a subterranean 
formation containing a source of geothermal energy, comprising: 

a zonal isolation assembly positioned within the subterranean formation, 
comprising: 

one or more solid tubular members, each solid tubular member 

including one or more external seals; 
one or more perforated tubular members each including radial 

passages coupled to the solid tubular members; and 
one or more perforated tubular liners each including one or more 

radial passages coupled to the interior surfaces of one or more 

of the perforated tubular members; and 
a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within 
the wellbore. 

71 . A method of isolating a first subterranean zone from a second subterranean 
zone including a source of geothermal energy in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 
positioning one or more perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing 
the second subterranean zone; 
radially expanding at least one of the solid tubulars and perforated tubulars 



within the wellbore; 
fluidicly coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the 

second subterranean zone within the wellbore external to the primary 

solid tubulars and perforated tubulars; and 
positioning one or more perforated tubular liners within the interior of one or 

more of the perforated tubulars; and 
radially expanding and plastically deforming the perforated tubular liners 

within the interior of one or more of the perforated tubulars. 

72. A method of extracting geothermal energy from a subterranean geothermal 
zone in a wellbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars each including one or more 

radial passages within the wellbore, the perforated tubulars traversing 

the subterranean geothermal zone; 
radially expanding at least one of the solid tubulars and the perforated 

tubulars within the wellbore; 
fluidicly coupling the solid tubulars with the casing; 
fluidicly coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the subterranean geothermal zone from at least one other 

subterranean zone within the wellbore; and 
fluidicly coupling at least one of the perforated tubulars with the 

subterranean geothermal zone. 

73. A system for isolating a first subterranean zone from a second geothermal 
subterranean zone in a wellbore, comprising: 



means for positioning one or more solid tubulars within the wellbore, the 
solid tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars 
traversing the second geothermal subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluidicly coupling the perforated tubulars and the solid tubulars; 
and 

means for preventing the passage of fluids from the first subterranean zone 
to the second geothermal subterranean zone within the wellbore 
external to the primary solid tubulars and perforated tubulars. 

74. A system for extracting geothermal energy from a subterranean geothermal 
zone in a wellbore, at least a portion of the wellbore including a casing, comprising; 
means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars each including one or 

more radial passages within the wellbore, the perforated tubulars 

traversing the subterranean geothermal zone; 
means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 
means for fluidicly coupling the solid tubulars with the casing; 
means for fluidicly coupling the perforated tubulars with the solid tubulars; 
means for fluidicly isolating the subterranean geothermal zone from at least 

one other subterranean zone within the wellbore; and 
means for fluidicly coupling at least one of the perforated tubulars with the 

subterranean geothermal zone. 
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75. An apparatus, Comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member 

including one or more external seals; 
one or more perforated tubular members each including one or more 
radial passages coupled to the solid tubular members; and 
a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within 
the wellbore; and 

wherein the radial passage of at least one of the perforated tubular members 
are cleaned by further radial expansion of the perforated tubular 
members within the wellbore. 

76. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 
positioning one or more perforated tubulars within the wellbore each 

including one or more radial passages, the perforated tubulars 

traversing the second subterranean zone; 
radially expanding at least one of the primary solid tubulars and perforated 

tubulars within the wellbore; 
fluidicly coupling the perforated tubulars and the solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the 

second subterranean zone within the wellbore external to the solid 

tubulars and perforated tubulars; and 

\7.\ 



cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within 
the wellbore. 

77. A method of extracting materials from a producing subterranean zone in a 
wellbore. at least a portion of the wellbore including a casing, comprising; 
positioning one or more solid tubulars within the wellbore; 
positioning one or more perforated tubulars within the wellbore each 

including one or more radial passages, the perforated tubulars 

traversing the producing subterranean zone; 
radially expanding at least one of the solid tubulars and the perforated 

tubulars within the wellbore; 
fluidicly coupling the solid tubulars with the casing; 
fluidicly coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the producing subterranean zone from at least one other 

subterranean zone within the wellbore; 
fluidicly coupling at least one of the perforated tubulars with the producing 

subterranean zone; 
monitoring the operating temperatures, pressures, and flow rates within one 

or more of the perforated tubulars; and 
cleaning materials from the radial passages of at least one of the perforated 

tubulars by further radial expansion of the perforated tubulars within 

the wellbore. 

78. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the 
solid tubulars traversing the first subterranean zone; 
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means for positioning one or more perforated tubulars within the wellbore 

each including one or more radial passages, the perforated tubulars 

traversing the second subterranean zone; . 
means for radially expanding at .east one of the solid tubulars and perforated 

tubulars within the wellbore; 
means for fluidicly -coupling the perforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the first subterranean zone 

to the second subterranean zone within the wellbore external to the 

solid tubulars and perforated tubulars; and 
means forc.eaning materials from the radial passages of at least one of the 

perforated tubulars by further radial expansion of the perforated 

tubulars within the wellbore. 

79 A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, compnsmg; 
means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars within the wdlbore 
each including one or more radial passages, the perforated tubulars 
traversing the producing subterranean zone; 
means for radially expanding a. least one of the solid tubulars and the 

perforated tubulars within the wellbore; 
means for fluidioly coupling the solid tubulars with the casing; 
means for fluids coupling the perforated tubulate with the solid tubulars; 
means for ftuididy isolating the producing subterranean zone from at least 

one other subterranean zone within the wellbore; 
means for fiuidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone; and 
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means for cleaning materials from the radial passages of at least one of the 
perforated tubulars by further radial expansion of the perforated 
tubulars within the wellbore. 
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